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Introduction 


Pan Aristotle conceived his philosophical project as 


“encyclopedic”—that depends on how we understand the word 
“encyclopedic”—but it surely would be going too far to attribute to 
him a “systematic” vision.1 Nevertheless, it is still true that the 
Aristotelian corpus looks like a more or less articulated set of 
domains, something that the Platonic corpus does not provide at all. 
Thus, studies of Aristotle’s writings, for the last several centuries, 
have been of several kinds: there are those who take account of the 
whole, or of large parts, of this corpus, those who are interested in 
particular sections, and those who study the relationships between 
two or more domains; finally, there are those who deal with a 
question or idea—for example, the question of teleology or chance, 
appealing to several sections of the Aristotelian corpus.2 The most 
noteworthy of these last are perhaps those that include an analysis 
of vast sections of Aristotle’s biological texts. Such studies have 
recently taken on a new form, thanks to the “biological turn,” for 
reasons that will be provided at the beginning of the first chapter, 
when we will also define that “turn.”3 Aristotelian studies have 
developed so much these last twenty or thirty years that it has 
become more and more difficult for one person to write a work on 
the whole of Aristotle, unless it be a work of vulgarization, an 
exercise as dangerous as it is necessary. Thus, it is a time for special 
studies. But those too have been hit by their own surge, such that it 
has become difficult to survey certain whole branches of 


Aristotelianism. Some, but not all. Thus, the politics and the biology 
of Aristotle, two domains in which I have worked primarily during 
my career, seem to me today to be in different situations. As for 
Aristotle’s politics, I decided that it was still possible (for how long 
is another question) to write a work of synthesis, and that is what I 
tried to do in Endangered Excellence.4 

That work took the place of another project, that of publishing 
a collection of articles, more or less revised, of some of those that I 
had dedicated to Aristotelian politics. Since I also had, as an editor 
had suggested to me, the project of bringing together articles on 
Aristotle’s biology, I wondered whether I could do for the biology 
what I had done for the politics. But very quickly the project 
seemed to me impossible: the extraordinary increase of publications 
on the subject, specialized analyses more and more profound and 
subtle that interpreters have provided, made it, in my opinion, 
impossible, at least for me, to take up again the project that 
Anthony Preus had successfully carried out in 1975, that of 
publishing a synthetic work on Aristotle’s biology.s But I had no 
intention of publishing a specialized work, so I chose an 
intermediate solution: deal with the questions that seemed to me 
important for the understanding of Aristotle’s texts dedicated to 
animals, these questions being chosen, on a purely subjective basis, 
as those which have particularly interested me in the course of my 
studies these last forty years. There are five such questions, with a 
chapter dedicated to each. 

This little book turns on two problems—the first being that of 
knowing whether one may attribute to Aristotle “a biology,” the 
second of judging to what point the idea of perfection applies, for 
him, to the world of living things. But the work itself is constructed 
in overlapping layers: the first and third chapters ask whether 
Aristotle could be considered as the creator of a true biological 
thought, while the second chapter, which asks about the form given 
by Aristotle to teleology, finds a natural continuation in the last two 
chapters, which turn on the idea of perfection, chapter 4 examining 
the relationships between perfection and diversity and chapter 5 the 
modeling function of a particular living thing, the human being. If 
we must isolate the most general and fecund result that this study 
tries to establish, we may say that it tries to show how much, on 
fundamental points, Aristotle differentiated himself from what we 
may call the unanimity of ancient thought. With, however, two 


limitations. In the first place, when one works on an author, it is 
inevitable that one has the ultimately understandable tendency to 
find that author to be utterly original. Secondly, that originality 
recalls that which I discerned in Aristotle’s political thought in my 
Endangered Excellence, but with an important difference—and it is 
hard to say whether that difference increases or diminishes the 
contrast between politics and biology. In biology, Aristotle’s 
originality has a solid foundation in a zoology that had no 
predecessor and no successor until the nineteenth century, and we 
will have to say a few words about that extraordinary historical 
phenomenon, while in the area of political thought, Aristotle has 
had numerous colleagues. 

This book is addressed primarily to two sorts of readers. On 
sometimes difficult subjects I have tried to be accessible, if not “to 
the greatest number’—that would be a pious hope—at least to 
readers who are not part of the circle of specialists—a circle that is 
becoming less narrow, but still limited. I hope that everyone will 
find food for thought. Beginners to Aristotelianism will be able to 
gain a clearer understanding of certain concepts, such as 
spontaneous generation, hypothetical and other necessities, that 
Aristotelians habitually use, even if the differences among them are 
many. I’m not particularly interested in engaging in specialist 
disputes (even if I need to do that sometimes), but rather I want to 
situate these questions. Thus, I have figured that the Aristotelian 
doctrine of “hypothetical” or “conditional” necessity, to which the 
best commentators have applied a great deal of thought, ultimately 
does not have the theoretical importance that some have thought; 
Aristotle mainly uses it in his polemics against Presocratic 
mechanists. But these five chapters are also addressed to specialists 
in Aristotle, especially specialists in Aristotle’s biology. What I 
propose to them, above all, is a rereading of texts that they know 
well, but on which I think I sometimes can bring new light. From a 
certain point of view, this book is above all a collection of texts, put 
in perspective and commented upon; some will surely find my 
quotations too long. 

Following the French tradition of history of philosophy, this 
book has primarily the goal, according to Wilhelm Dilthey’s famous 
distinction, of comprehending the topics that it touches on, that is, to 
grasp the internal logic of the questions raised by these texts, and 
only secondarily to explain them by referring them to a larger 


structure, whether that would be the society in which these ideas 
arose, or the history in which they occur. Thus, I have hardly 
yielded to the desire to open the question, so popular among some 
of our American colleagues, of knowing “what that tells us today.” 
At the same time, there is a very important point for the historian of 
science, which I too have tried to be, that of trying to elucidate the 
relationship of Aristotle’s biology to biological sciences in their later 
forms. I have tried to find a path between the naive continuism of 
bad historians of science and the absolute otherness between 
Aristotle and his distant successors, a position derived from a badly 
applied Bachelardism. I will explain all that in my first chapter. 

I obviously recognize the profound influence that my own 
education and my own intellectual tastes have exerted on both the 
content and form of this study. My readers will easily discern my 
excessive taste for naturalists and physicians of the eighteenth and 
nineteenth centuries, especially Cuvier. For historians of philosophy 
educated in the French tradition, asking whether Aristotle and 
Cuvier could be included in the same category, that of “biologist,” 
does not have a whole lot of meaning; the question itself is suspect 
in that it seems to posit grand transhistorical ideas, like those of 
“biology,” and “biologist.” To convey an understanding of the sense 
in which I have asked myself the question of knowing whether 
Aristotle could be placed alongside Cuvier in a portrait gallery of 
biologists, I would want to locate that question in relationship to 
two others. 

The first question, already introduced, asks what Aristotle’s 
biology teaches us today; this question takes two forms. There is a 
naive form, critiqued in my first chapter, what is still valid in 
Aristotle’s zoological treatises, how could they help today’s 
biologists. This question, thus posed, with new vitality in a world in 
which colloquia on Aristotle’s biology are financed by 
pharmaceutical companies, may be answered thus: Aristotle’s 
treatises offer nothing to today’s biologists. But there is a more 
interesting form of this question, which feeds into the larger 
question, often asked, of the usefulness of the history of philosophy. 
In the case that concerns us, that of Aristotelian biology, this 
question can in turn take two forms, or rather bear on two points. 
First on that which I have elsewhere called “Aristotelian thought.”« 
There are, for each one of us, themes, texts, or ideas that we find 
particularly meaningful, to the point that we may be almost 


obsessed with them. That’s how it is for me with Coleridge’s 
assertion that every man, and we need to add “every woman,” is 
either a Platonist or an Aristotelian. Aristotelian thought, as I have 
tried to show, is characterized by several traits, of which 
antireductionism is one. Knowledge is, to be sure, carved up into 
officially different sciences that can and must cooperate, although 
that does not put all the sciences under the control of a single 
dominant science. Another trait is confidence in empirical evidence, 
but also an antiempiricism leading to a rejection of facile 
explanations by way of negentropy—Aristotle obstinately eschews 
explanations of the more organized by the less organized, as we will 
see in detail, especially in the second chapter. The requirements of 
this “thought” have brought it about, over the course of centuries, 
that thinkers both philosophical and scientific can be included in an 
Aristotelian tradition that is still very much alive. But the 
rebalancing, a truly massive task, that the reintegration of 
Aristotle’s zoological treatises, actually close to a third of the corpus 
taken to be authentic, into our interpretive reading of 
Aristotelianism, forces us to redefine “Aristotelian thought” from 
the ground up. 

Next, that which has been called the “biological turn” of 
Aristotelian studies forces us to reconsider the relationships 
between what, in modern terminology, we call “philosophy” and 
“science.” This point will be clarified in the first chapter. But if, to 
give a rough summary of things, one figures that Aristotle’s zoology 
also belongs to the history of science, which is not the case, for 
example, for his physics, it becomes possible, if not to make 
Aristotle a precursor to Cuvier, at least Cuvier a successor to 
Aristotle. 

The second question that arises about Aristotle and Cuvier 
possibly belonging to the same history concerns Aristotle’s influence 
on Cuvier. Cuvier explicitly and strongly attached his project to that 
of Aristotle. But we will see, if I succeed in making myself 
understood to my readers, that this attachment needs to be taken 
with two qualifications. First, Cuvier is universally a partisan of 
continuist history of science (we will see more exactly what that 
means in the first chapter), that is, he thinks that he has simply 
continued the work of Aristotle, adding whatever Aristotle had not 
seen, amending whatever he got wrong. But Cuvier went even 
further in finding a homology between the Stagirite and himself, as 


we will see when we speak of the general “laws” that govern the 
animal kingdom. The second qualification is much more important 
for us, and I believe that no one or almost no one has noticed it. It’s 
that, in fact, it is not “our” biologist Aristotle that Cuvier took to be 
his predecessor. For us, in fact, Aristotle’s zoology is above all the 
sublime theoretical construction presented in the Parts and 
Generation of Animals, two treatises devoted to the study of causes, 
especially teleological. I will try to derive as much as I can from the 
significant fact that Cuvier’s Aristotle is above all the Aristotle of 
the History of Animals. That will allow us to begin a theoretical 
reevaluation of that undervalued treatise. 

But my essay remains basically a contribution to the history of 
Aristotelian philosophy, and it tries above all to add to the benefits 
of the “biological turn” in the history of philosophy. If it is also a 
work of the history of the sciences, it is a philosophical history of 
the sciences, in the manner of Georges Canguilhem, who was one of 
my teachers; one may discern his shadow behind many of the 
following pages. There is an academic practice of thanking those to 
whom one owes something in the achievement of a work. I won’t 
do it, because there really are too many to whom I owe a debt of 
gratitude. 


1. See Crubellier and Journeau, “Le systéme de sciences aristotélicien.” 
2. Johnson, Aristotle on Teleology; Dudley, Aristotle’s Concept of Chance. 


3. A remarkable example of this sort of work is provided by the recent book 
by David Lefebvre, Dynamis: Sens et genése de la notion aristotélicienne de 
puissance. 


4. Pellegrin, L’Excellence menacée, revised English edition, Endangered 
Excellence. 


5. Preus, Science and Philosophy in Aristotle’s Biological Works. 
6. Pellegrin, “De la tradition aristotélicienne.” 


Chapter 1 


Is There an Aristotelian 
Biology? 


se biological turn taken by Aristotelian studies has been one of 


the notable facts of the history of ancient philosophy in the second 
half of the twentieth century. The idea of a “biological turn” does 
not concern Aristotle himself, but those who read him today, since 
the Stagirite never took any “turns.” But when we apply it to our 
reading of the Aristotelian corpus, we call the part of Aristotle’s 
work that treats of living things as “biological.” The question that 
we will examine in this chapter can be formulated thus: Is it 
absolutely anachronistic to say that Aristotle was a biologist? 

The biological turn that has deeply influenced our reading of 
Aristotle has tended to move in two opposite directions. First, it’s a 
matter of finding in the biological texts, which represent nearly a 
third of the genuine Aristotelian corpus, concepts and methods 
developed in the methodological chapters of the corpus. If 
Aristotle’s biology tries to demonstrate propositions, for example, to 
what extent do those demonstrations conform to the model outlined 
in the Posterior Analytics? This is also the case for the establishment 
of first principles. But the biological turn has also served, in return, 
to use the biological texts for the deepening and refining of our 
understanding of these concepts and methods. How, in fact, can we 
understand Aristotelian teleology without the Parts of Animals, or 


the doctrine of potentiality and actuality without the Generation of 
Animals? Thus, the biological turn has especially benefited the 
history of philosophy, rather than the history of science. 

Before the biological turn, the study of Aristotle’s zoological 
corpus was left, with rare exceptions, to historians of biology who 
generally treated it badly. In the first place, because they were bad 
historians of science. Nearly all these historians have in fact 
adopted a position both empiricist and continuist, wonderfully 
ignoring the revolution in history of science brought about by 
Gaston Bachelard and his students. They have figured that 
investigators, over time, ask themselves the same questions about a 
reality that remains self-identical, so those historians have tried to 
distinguish in Aristotle whatever was “already” scientific, that is 
true, from that which was “still” pre-scientific, that is, false. 

Abandoned to these mediocre historians, Aristotle’s zoological 
corpus largely escaped historians of philosophy. It is truly 
astonishing that many of the greatest interpreters of Aristotle, right 
up to the 1960s, had a very sketchy understanding, or no awareness 
at all, of the works on animals and life phenomena, which 
represent, as we said, more than a quarter of the existing corpus, 
and doubtless a third of the certainly authentic works. This 
ignorance rests on an implicit split of Aristotle’s works into two 
parts, which may be called “philosophical” and “scientific”; thus, 
according to the scholars in question, they did not have the same 
status, and were subject to different treatment, because the history 
of philosophy and the history of science are not the same thing. 

But if the historians we have mentioned were wrong to ignore 
Bachelard, he is far from having a positive effect on the study of 
Aristotelian zoology. For the Aristotelian zoological corpus, 
interpreters, especially French interpreters who were all to some 
degree influenced by Bachelard, considered it as a perfect example 
of pre-scientific speculation. Among the specialists on classical 
antiquity, we may mention Robert Jolyi and Simon Byl,2 as well as 
myself3 at the beginning of my studies on Aristotelian biology. And 
the influence of Bachelard is doubtless one of the reasons why there 
hasn’t been a “biological turn” on French soil. Everything happens 
as if the historians of philosophy, and probably also the 
Bachelardians, thought that science and philosophy did not need to 
answer to the same demands, and that the study of Aristotle’s 
biology doubtless did not need to be undertaken by historians of 


Aristotelian philosophy, because Aristotelian philosophy ought not 
to be mixed with, and soiled by, “pre-scientific” thought, as 
primitive as that to be found in the zoological treatises. But 
obviously for Aristotle there is no theoretical gap between the 
zoological treatises and his texts thought to be philosophical. That 
is something that the biological turn has also demonstrated. 

Not that it is necessary to expel Aristotle from the history of 
biology: obviously he occupies an important place, but it is also 
perfectly unique. In the first place, it is necessary to recognize that 
Aristotle, and he alone for more than twenty-two centuries, has 
been a real biologist. Aiming to see whether such a thesis is 
historically tenable, we will begin, in what we may call a 
“documentary” manner, by making a parallel between Aristotelian 
biology and modern biology, as it was born, or reborn, at the 
beginning of the nineteenth century. After that, we can return to 
Bachelard. 


Aristotle and Nineteenth-Century Biology 


There is an excellent short article by Allan Gotthelf, to which we 
will return, that establishes that there is an “isomorphism” between 
Aristotle and Darwin.4 Both of them show us animals adapted to 
their environment and their life conditions, since for Aristotle too 
nature “seeks the adapted” (tO mpdo@opov, History of Animals 9.12, 
615a25). But their opinions about the origin of that adaptation are 
radically opposed, since, according to Darwin, natural selection 
should increase the adaptive characteristics of each animal to assure 
the survival of its species, while for Aristotle, as we will see again in 
detail when speaking of his teleology, each species has had forever 
and ever the adaptive characteristics that assure its survival. All the 
same, Gotthelf is right: Aristotle and Darwin both analyze the 
situation of a species in terms of the total of advantageous and 
disadvantageous traits; this establishes an isomorphism between 
them that brings them together. This isomorphism brings them 
together to a higher degree than the opposition between fixity and 
evolution, heretofore thought primary, opens a gap between them. 
Raptors have talons because they are necessary for their survival, or 
at least because without them they would find it more difficult to 
survive, but they do present a disadvantage by making their 


walking more difficult. But it is better for a raptor to walk with 
difficulty and to hunt easily than the opposite. A raptor, like every 
other living thing, can be said to be well adapted when the whole of 
its positive traits is sufficient to counterbalance the negative 
elements, both internal to the animal and due to its environment. 
There are in Darwin constraints that Aristotle did not envisage, 
mainly concerning changes in the environment and in relationships 
with other living things: climatic disasters, appearance of a 
competing species, disappearance or decrease of a useful animal or 
vegetable species, and so on, which makes a species until then well 
adapted to its environment find new difficulties for survival, 
sometimes impossible to surmount. Or rather, Aristotle does clearly 
recognize some of these changes, like ecological disasters, but he 
includes them in a cyclical eternal return that places changes onto a 
background of permanence. 

Aristotle has often been roundly criticized for his finalism, 
mainly because critics have understood neither its nature nor its 
subtlety, and that’s something that I will try to remedy in the next 
chapter. But something that modern and contemporary biology also 
teaches us is that finalism is not an obstacle to a scientific approach 
to the living world, as scholars like Ernst Mayr and epistemologists 
like Georges Canguilhem have shown us. We will come back to that 
when we speak of Aristotle’s conception of life. One may go even 
further by showing that Darwin is much closer to the fixist Cuvier 
than to the evolutionist Lamarck, because Cuvier and Darwin were 
biologists, which Lamarck was not—he remained a naturalist. We 
will see a little later what that means. Cuvier too was fixist—thus 
his contortions in trying to explain fossils—and no one disputes the 
scientific character of his work. What Gotthelf’s article also shows is 
that Aristotle’s teleology also is not an obstacle to a scientific 
approach, contrary to what has been repeated for at least two 
centuries. Because we must note here that, as Gotthelf says, when 
Darwin declares that such and such a character is present in an 
animal because it is advantageous, he introduces, whether he knows 
it nor not, final causes into nature. Perhaps it will be necessary, in 
order to understand Darwin’s position, to resort to the concept of 
teleonomy, which seems to have been introduced in 1958 by Colin S. 
Pittendrigh, the “father” of the biological clock, because for 
Darwinians, evolution does not have intentions—does not want 
anything—but everything happens as if an intention was involved 


in the choice of certain characteristics and the elimination of others. 
That remark will turn out to be valuable when we examine 
Aristotelian teleology. 

In fact, the grasp of the degree of adaptation of a living thing in 
terms of a relationship between advantages and disadvantages is 
both the expression of a finalist position and the mark of a true 
biological thought, deployed in the extremely theoretical treatise, 
Parts of Animals. When we have clarified what I think is the real 
nature of Aristotelian finalism, we will discover that the Parts of 
Animals constructs a real biology, and that thus it is not absurd to 
find in it an isomorphism with Darwinian biology. In any case, it 
was in a letter that he sent to William Ogle, February 22, 1882, 
thanking him for sending his translation of the Parts of Animals, that 
Darwin wrote the sentence, which has become very famous and 
often cited, “Linnaeus and Cuvier have been my two gods, though 
in very different ways, but they were mere schoolboys to old 
Aristotle.” Nevertheless, even if one takes this declaration as 
something more than a polite remark on Darwin’s part, who by the 
way knew no Greek, and even if one thinks that he wound up 
reading Ogle’s translation (although he admitted in a letter of 1879 
that he had read nothing by Aristotle), all things difficult to 
establish firmly, the connections between Aristotle and Darwin have 
remained historically very tenuous. 

With Georges Cuvier, the other great biologist of the nineteenth 
century, on the contrary, Aristotle has more than an isomorphism; 
one may speak of a real homology. All the more in that this 
relationship was recognized and underlined by Cuvier himself, and 
by historians of the biology of his epoch. Cuvier has been called 
“the Aristotle of the nineteenth century,” while no one would think 
of making Darwin into an Aristotelian. However, as we will see, it is 
not, one may say, the same Aristotle to whom one may relate 
Darwin and Cuvier. That difference can be read especially in the 
fact that the isomorphism between Aristotle and Darwin refers to 
the Parts of Animals, while it is the Aristotle of the History of 
Animals that Cuvier recognizes as his precursor: 


The History of Animals is not a zoology as such, that is, a 
set of descriptions of various animals, rather it is a sort of 
general anatomy, in which the author deals with the 
generalities of organization presented by various animals, 


where he presented their differences and similarities, 
resting on the comparative examination of their organs, 
and where he posits the bases of large classifications with 
the greatest exactitude.s 


Nevertheless, it remains that Cuvier, like everybody of his time and 
later, up until the biological turn, above all examined the contents 
of the History of Animals, noting whatever it contained, “true” or 
“false,” properly insisting on the importance of correct observations 
carried out by the Stagirite. 

All that presents us with two immediate tasks: first, to clarify, 
at least in summary, the character of the homology between 
Aristotle and Cuvier, then to find in Aristotle’s zoological corpus the 
two sources of a biological thought, one which relates him to Darwin, 
the other to Cuvier. 


Aristotle and Cuvier 


Thus we may turn to Cuvier, first to see why he deserves to be 
called a biologist. To do that, we will appeal to the very well-known 
analysis of Michel Foucault in Les Mots et les choses (The Order of 
Things, 1966). It is a very controversial analysis, but for the most 
part for wrong reasons, by historians unable to liberate themselves 
from their continuism. Better than others, Foucault describes and 
analyzes the paradigm shift that occurred between the taxonomy and 
natural history of the seventeenth and eighteenth centuries, and the 
birth of biology, properly so-called, with Cuvier. That too is a 
“biological turn,” brought about by Cuvier. Risking, for the 
moment, to be bad historians of science, we can see that if we take 
them out of their respective contexts, Cuvier’s ideas have a startling 
resemblance with those of Aristotle. 

Taxonomists, skilled at what has been called “natural history,” 
tried to grasp the differences between living things by taking note 
of the visible characteristics that distinguish one living thing from 
another. In that sort of approach, each trait can be just as 
significant as any other. Taxonomists, to be sure, also recognize the 
role of function that Aristotle attributed to what he calls the parts of 
animals, but as a parameter that should be placed on the same level 
as structure: 


In Classical analyses, the organ was defined by both its 
structure and its function....The two modes of 
decipherment coincided exactly, but they were 
nevertheless independent of one another—the first 
expressing the utilizable, the second, the identifiable. It is 
this arrangement that Cuvier overthrows: doing away with 
the postulates of both their coincidence and _ their 
independence, he gives function prominence over the 
organ—and to a large extent—and_ subjects the 
arrangement of the organ to the sovereignty of function.« 


These two aspects, structure and function, are also present in 
Aristotle. One may even say that these two projects, taxonomist and 
biological, coexist in him, since we find, in his works on animals, 
procedures for classifying by considering visible structure. He says 
several times that the parts of animals can be distinguished by their 
form, size, and presence or absence. Birds may have longer or 
shorter wings, insects may have two or four wings, the lung may be 
long or short, damp or dry, located on the side or below, the same 
for the uterus. There is an important point there: if this method of 
differentiation had been Aristotle’s last word on the question of 
similarities and differences between animals, Aristotle would have 
been a taxonomist. Anyway, we can hardly imagine how a zoologist 
like Aristotle or Cuvier could avoid an at least approximate 
classification of the animals he studies. As I tried to show in the 
earlier book I cited previously, Aristotle surely had the means to put 
forward a “successful” taxonomy of animals, but that was not his 
intention. As soon as he resorts to a criterion other than that of 
structural resemblances, notably that of analogy (the lung is for 
some living things what gills are for others), Aristotle brings in a 
relationship to function of such a kind that the subversion that 
Foucault attributes to Cuvier had already been carried out by 
Aristotle, in whom biology largely dominates natural history. In 
Aristotle too, in fact, function rules, because it is definitory of the 
organ: the lung of some particular species cannot be defined as “a 
long spongy organ, suffused with blood, located on the side,” but as 
“spongy organ that cools the blood.” 

Some have blamed Foucault for having exaggerated Cuvier’s 
role in the appearance of biology, but we will follow the trail, 
partly because the role of Cuvier was impressive, partly because it 


doesn’t matter for us very much since we are not trying to 
understand the biologists of the nineteenth century with the help of 
Aristotle, but Aristotle thanks to them. Biology initiated, or at least 
practiced, by Cuvier introduced two major changes. First, Cuvier 
considered living organisms as unities with functions both 
integrated and hierarchical, and he applied to them two general 
laws. First, the law of coexistence, which “designates the fact that an 
organ or system of organs cannot be present in a living being unless 
another organ or system of organs, of a particular nature and form, 
is also present.”7 Secondly, the law of the subordination of characters 
distinguishes characters and functions as they are more or less 
fundamental. From the point of view of classical taxonomy, on the 
other hand, there is no organ that is more significant or less 
significant; organs have more or less taxonomic significance, which 
means that they characterize the living thing more or less well for 
the observer. Thus, Linnaeus classified plants by their reproductive 
organs because they all have them, and they are easily describable. 

That also led Cuvier to introduce what Foucault describes as a 
change in the relationships between Same and Other: 


What to Classical eyes were merely differences juxtaposed 
with identities, must now be ordered and conceived on the 
basis of a functional homogeneity that is their hidden 
foundation. When the Same and the Other both belong to a 
single space, there is a natural history; something like 
biology becomes possible when this unity of level begins to 
break up, and when differences stand out against the 
background of an identity that is a deeper and, as it were, 
more serious identity than that unity.s 


As has already been mentioned concerning lungs and gills, we will 
see Aristotle adopt this attitude in relation to the identity and 
difference which bring it about that organs formally quite different 
can be called identical because they have one and the same 
function. 

But this “profound identity” does not cancel out the radical 
difference that living things have between them, which makes 
impossible a scale of beings in which all beings are located in a 
unique series with no gaps: “Living things, because they are alive, 
can no longer form a tissue of progressive and graduated 


differences; they must group themselves around nuclei of coherence 
which are totally distinct from one another, and which are like so 
many different plans for the maintenance of life.”9 Contrary to 
people like Etienne Geoffrey Saint-Hilaire, Cuvier thus thought that 
there is no single plan for the entire animal kingdom. Thus, one 
understands that this means that the evolutionist Lamarck, who 
placed all animals on one scale of increasing complexity, needs to 
be put on the side of natural history, rather than biology, and 
consequently makes him further from Darwin than is Cuvier. 
Finally, one might be able to define, at least in outline, a 
biological thought by this double relationship, at first glance 
contradictory, between the Same and the Other. On the one hand, 
that which natural history understands as a profound otherness is in 
fact based on a radical identity, because the function of different 
organs can be the same; on the other hand, since each living entity 
is a system of correlated and hierarchical functions that cannot all 
be included in the same chart. Of course, animals that are generally 
homologous, that is, that have the same way of combining and 
ordering their functions, ought to be ranked in one and the same 
group. But there are irreducibly different ways of constructing such 
living systems. Thanks to this new approach to living things, Cuvier 
posed an in-depth classification of animals. The law of 
subordination of characters permitted, in fact, a division of the 
animal kingdom that was very different from that of natural history: 
by the various form that it takes, the nervous system, which is the 
most basic system (Cuvier says it “is the basis of every animal”), to 
which all the other systems are subordinated, serves to define the 
most general classes of animals, the branches. In vertebrates “the 
nervous system is located on the digestive tract,” while in mollusks 
it is located below. But that is not a variation of the arrangement in 
vertebrates that would make it possible to include these two 
arrangements in the same chart, but two radically different 
dispositions, two different plans, that is, two irreducibly different 
ways of being a living thing. Cuvier distinguishes four branches, 
each exhibiting its own proper plan: vertebrates, mollusks, 
arthropods, and zoophytes. The more superficial systems, like 
circulation and respiration, provide classes, then systems even more 
superficial will provide orders, families, genera, and species. 
“Superficial” means subordinate, since always according to the law 
of subordination, certain systems and organs have, in the 


functioning of the organism, a greater effect than others; Aristotle 
says that they are “prior by nature” to the others. This in-depth 
taxonomy is very well characterized by the very title of the 
fundamental work, published by Cuvier in 1817 (in English 
translation), “The Animal Kingdom Arranged after Its Organization; 
Forming a Natural History of Animals, and an Introduction to 
Comparative Anatomy.” 

Comparative anatomy, of which Cuvier was, if not the founder, 
at least the renewer, and in any case the most illustrious 
practitioner in modern times, is precisely the most effective means 
of recognizing that the animal world, and even the living world, 
including vegetable, is irreducibly apportioned into several ways of 
living, and of recognizing that, in spite of the fact that classes of 
animals do not belong to the same space, one can weave between 
them ties of similarity. But historians know that by doing that, 
Cuvier returned, in a most conscious fashion, to an Aristotelian 
project. 

A few more words about the era of Cuvier. There is a last 
characteristic that Foucault associates with the birth of biology in 
the nineteenth century, that is that the new relationship that is put 
in place in relation to living things presupposes in both philosophy 
and epistemology vitalist positions. A fundamental difference is put 
in place between the living and nonliving that is foreign to natural 
history, for which life is not a taxonomic characteristic. It’s even the 
case that for the mechanistic Cartesians, the living thing and the 
machine belong to the same category of existent. For vitalists, as 
Foucault sees them, the living thing is more completely a being 
than the nonliving. In his inimitable style, Foucault writes: “Life 
becomes a fundamental force, and one that is opposed to being in 
the same way as movement to immobility, as time to space, as 
secret wish to visible expression. Life is the root of all existence, and 
the nonliving, nature in its inert form, is merely spent life; mere 
being is the nonbeing of life.”10 We may add that, as is often the 
case when something new appears, the elements of the next shape 
are already there, like disjecta membra, but not organized, before the 
emergence of that shape. As a good historian, Foucault reasonably 
gives particular attention to the narrow time frame that saw the end 
of the taxonomic enterprise of natural history steering itself toward 
a properly biological approach. People like Jussieu, Vicq d’Azyr, or 
Lamarck, had already adopted viewpoints that would be taken up 


by Cuvier. These naturalists, by means of the concept of 
organization, distinguished and subordinated some of _ the 
characteristics of living things to others, attributing functions to 
them. The principle of life is thus not entirely in the visible order. 
But biology was yet to come. 

Foucault cites this remarkable passage from Lamarck’s “System 
of Animals without Vertebrae”: 


Consideration of the articulations of the bodies and limbs 
of the crustaceans has led all naturalists to regard them as 
true insects. ... But since it is recognized that organic 
structure is of all considerations the most essential as a 
guide in a methodical and natural distribution of animals, 
as well as in determining the true relations between them, 
it follows that the crustaceans, which breathe solely by 
means of gills in the same way as mollusks, and like them 
have a muscular heart, ought to be placed immediately 
after them, before the arachnids and insects.11 


A remark that, even if it is clearly aimed at putting together a scala 
naturae, reminds us of the procedure of classification in depth of 
Cuvier, so to that extent, Lamarck already has, one may say, a foot 
in biology ... 

But it is remarkable that this structure that combines laws of 
correlation and subordination of characteristics with an original 
accounting of identity and diversity, a structure that I claim, 
following Foucault, characterizes biological thought, finds a 
homologous form in Aristotle, and for a very long time, only in him. 
We will have the occasion to show this precisely for each of the 
aspects of this structure, but we can already provide a quick 
summary. Aristotle too, thanks to his doctrine of the different kinds 
of unities, will search for a functional unity more profound than the 
diversity of appearances. This is demonstrated, among many other 
passages, by the project proposed by Aristotle at the beginning of 
the History of Animals: 


There are some animals whose parts are neither identical 
in form nor differing in the way of excess or defect, but 
they are the same only in the way of analogy, as, for 
instance, bone is only analogous to fish-bone, nail to hoof, 


hand to claw,12 and scale to feather; for what the feather is 
in a bird, the scale is in a fish. The parts, then, which 
animals severally possess are diverse from, or identical 
with, one another in the fashion thus described. (History of 
Animals 1.1, 486b17, Thompson translation) 


Thus, the many works that begin comparative anatomy with 
Aristotle are right, and even more right are those who do not find 
resurgence of this kind of research until the beginning of the 
nineteenth century, principally with Cuvier. We will see from other 
places that, contrary to what a cursory reading of two passages 
often invoked seems to suggest, there is in Aristotle neither a scala 
naturae nor a unique plan for animals. Not only is it the case that 
the great division of all animals into those with blood and those 
without blood is not thinkable except analogically, but Aristotle 
also divides those without blood into four groups that also cannot 
be considered together except in terms of comparative anatomy: 
mollusks, shellfish, crustaceans, and insects. Although Aristotle does 
not use the word, it is really a matter of “plans.” One may cite 
numerous passages in the Aristotelian zoological treatises that 
remind us of Cuvier’s circumscribed classifications. Thus, in the 
Parts of Animals, Aristotle mentions that mollusks and insects have 
an organization “contrary” (cf. €vavtiws, II.8, 654a10) to that of 
crustaceans, which have organizations “opposed” to each other (cf. 
AVTLKEWEVWC, 654a11). A little farther along, insects are called 
“contrary” (€vavtiwc, 654a26) to blooded animals. Thus, this very 
interesting remark: insects do not have, like other animals, a hard 
part and a soft part (other animals combine these two parts in 
different ways: some have the hard part inside the soft part, others 
on the outside), but they are made of an entirely hard material, 
nevertheless keeping a mean between the hardness and softness of 
others: “the whole body is hard, the hardness, however, being of 
such a character to be more flesh-like than bone, and more earthy 
and bone-like than flesh” (654a28, Thompson). In any case this 
passage appeals to analogy in order to break through the blurring of 
the boundaries between these different families. 

As for organic correlation, that is expressed in Aristotle in the 
multiple correlations that frame the Aristotelian text, notably the 
“moriological”i3 part of the History of Animals, but also in the Parts 
of Animals. But this law appears in a much more relaxed form in 


Aristotle: all viviparous quadrupeds have hair, and all the oviparous 
quadrupeds have scales, but “not all vivipara have hair,” “all 
animals with fingers have nails, except the elephant,” “no eunuch 
becomes bald” (History of Animals 9.50, 632a4), “no animals have 
both projecting teeth and horns, and none of those that have sharp 
teeth have either projecting teeth or horns.” We’ll say more about 
those correlations later. But it is the law of the subordination of 
characters that seems to present the closest formulation in both 
Aristotle and Cuvier. Though Aristotle does not explicitly propose a 
law (we must remember that the term “law” [nomos] has in 
Aristotle only a political usage),i4 he distinguishes more or less 
basic characteristics and functions: digestion, which, in animals 
with blood, produces blood from food, is more fundamental than 
the circulation of blood, which in turn is more fundamental than 
the function of cooling brought about by respiration. We will see 
that these distinctions rest on a doctrine that does not belong to 
biology, that which distinguishes essential attributes, proper, per se, 
and accidental, which one finds, among other places, in the Topics, 
for example. That poses a serious problem for the theoretical unity 
of Aristotelianism, but does not compromise the biological efficacy 
of the “law.” 

As for the vitalist positions that Aristotle takes, and which will 
be reflected in those of nineteenth-century biologists described by 
Foucault, those correspond to a profound structure of Aristotelian 
thought. Because a very general explanatory scheme, which runs 
through the entire work of Aristotle, and to which we will 
frequently return, refers the less to the more, and not the more to 
the less. Thus, when it is a matter of understanding what is ethical 
virtue, one must refer to its developed form, that of a virtuous free 
adult Greek citizen, and not to its deficient forms, embryonic or 
truncated, like the virtues of a woman, child, barbarian, slave, or 
vicious person. Thus, we must agree with Marwan Rashed when he 
thinks, in his edition of the treatise On Generation and Corruption,15 
that the “chemistry” of that treatise is potentially biological. How, 
for example, can we understand the analysis of growth found there 
without referring to the most developed form, namely the growth of 
the living thing by assimilation of food? Thus, increase is a 
simplified growth, rather than growth a complex increase. It is a far 
from absurd idea that Aristotle’s teleology is, among other things, a 
way of expressing the idea that a living being is more completely 


being than a nonliving being. That is why Aristotle cannot conceive 
of a perfect being (god, or the universe) other than as living. 
Although Aristotle believes that physiochemical laws are never 
violated by living beings, nevertheless he considers life as a 
supplementum entis: “The soul is better than the body, the animate 
better than the inanimate because of the soul, being than nonbeing, 
living better than nonliving” (Generation of Animals 2.1, 731b28). 
Aristotle too could, like Foucault, have written, “the nonliving, 
nature inert, is nothing more than spent life.” We will have occasion 
to say again that does not mean that Aristotle is committed to that 
which Georges Canguilhem calls a “vitalism of exception” like that 
of people like Xavier Bichat (1771-1802), who would liberate the 
living world from the laws of inert matter. 

A particular form of this schema, absolutely crucial for the 
understanding of Aristotle’s thought taken together, can be seen in 
the thesis according to which “generation is for the sake of 
substance, and not substance for the sake of generation” (Parts of 
Animals 1.1, 640a18). Immediately after that declaration, Aristotle 
gives it meaning by criticizing Empedocles, who held that animals 
have a particular characteristic, to wit that their vertebral column is 
divided into vertebrae, “because it is bent (in the womb) so that it 
gets broken” (640a21). In fact, it is necessary that there be a 
developed parent, logically and chronologically prior to its 
offspring, that provides the characteristic “separated into vertebrae” 
to the embryo by transporting it, one way or another, in its seed, for 
according to the famous formula, here repeated, “human being 
engenders human being” (640a25). All that comes to affirming that 
which the moderns have called the principle of entropy, of which 
the Parmenidean prohibition of getting being from nonbeing is the 
ontological version. 

Let us return to the perspective of the beginning of this 
chapter, that of the history of the sciences. To make Aristotle a 
biologist in the sense in which Foucault takes Cuvier as the founder 
of biology is not only to overturn Foucault’s historical approach; it 
also casts doubt on the Bachelardian structure according to which 
we French have done history of science since the 1950s. Let us first 
recall some historical facts that people today have perhaps begun to 
forget, but that will clarify what was rapidly summarized earlier. 
When, in 1938, he published The Formation of the Scientific Mind, 
Gaston Bachelard broke radically, and a bit provocatively, with the 


continuist practice of the history of the sciences. According to the 
latter approach, science develops gradually by the accumulation of 
discoveries, but also by the elimination, no less continual, of errors. 
A paragon of continuist history of the sciences was the Australian 
historian of science Alistair Crombie (1915-1996), a man of 
exceptional scientific, and other, culture. His leading work is his 
Augustine to Galileo: The History of Science A.D. 400-1650 (1952). A 
year later he published Robert Grosseteste and the Origins of 
Experimental Science, 1100-1700, whose very title is, one may say, 
an entire program. 

An approach like that is based on a naive empiricism, 
according to which the natural world, at last globally, remains the 
same over time, and scientists, relying on the discoveries of their 
predecessors but also learning their errors, observe and describe 
this world in an increasingly detailed and exact way. From a 
perspective like that, Aristotle was obviously a precursor of modern 
biology, and more than others to the extent that he was able, more 
than anyone else before modern times, to observe correctly, to ask 
pertinent questions, and to infer accurate conclusions, and despite 
his many errors in which modern biology, as they say, “does not 
recognize itself.” Even the word “precursor” ought to be refined. 
For when one says that Democritus was the precursor of atomic 
theory, one cannot fail to notice that between Democritus and Niels 
Bohr there is a radical paradigm shift, while that is not the case, at 
least not to the same degree, between Aristotle and Darwin, and 
especially between Aristotle and Cuvier. When, then, Georges 
Canguilhem proposed his famous thesis that there are no 
precursors, that surely applies to Democritus, but a good deal less 
surely to Aristotle. 

Everyone, at least on the continental side of the English 
Channel and the European side of the Atlantic, knows that 
according to Bachelard, the sciences were born as a consequence of 
an “epistemological break,” that this happened suddenly, and that a 
science does not have parents in the sense that it is not engendered 
by that which precedes it, because generation is the production of a 
new organism by organisms of the same species. But there is 
nothing, or very little, in common between Robert Grosseteste and 
Galileo. It is primarily the gap between science and pre-science that 
Bachelard studies in his The Formation of the Scientific Mind. Thus, 
Galilean physics was constructed not out of Aristotle’s physics, but 


against it. Doubtless Bachelard’s analysis has Auguste Comte in its 
background. In a very interesting article, Laurent Fediic argues that 
Aristotle, although a typical example of “metaphysical” thought in 
the Comtean sense of that word, tends in the direction of a 
“positive” approach, still in Comtean terms. We will see that Fedi is 
more correct than he thinks. Certainly, there have been, and 
continue to be, continuists among the French and discontinuists 
among English-language writers. Thus, Thomas Kuhn’s The Structure 
of Scientific Revolutions (1962) was, to the great astonishment of the 
French, a thunderclap in the nearly calm sky of English-language 
history of science. Today, no one continues to doubt that scientific 
knowledge develops by the construction of models and the 
movement from one paradigm to another, and not, for the most 
part, by observation of new phenomena through the accumulation 
of observations. 

Finding a homology between the biologies of Cuvier and 
Aristotle, a homology in whose name I intend to argue that Aristotle 
was a real biologist, obviously does not mean that Aristotle’s science 
was at the same level as that of Cuvier. Those who, like Robert Joly 
and Simon Byl, offer a Bachelardian reading of Aristotle’s biology 
propose two main points for refusing him any scientific status. First 
(and no one disputes this point), Aristotle’s zoology is full of 
mistakes and areas of ignorance: Aristotle does not know what a 
muscle is, nor that blood circulates; he attributes digestion to a kind 
of cooking, believes that glands are filters, and so on. This 
discontinuity from modern science reaches its culmination perhaps 
concerning the reproduction of living things, especially of animals. 
The Generation of Animals is perhaps the treatise in which the 
second phase of the program of the biological turn has turned out 
the best, because cardinal notions like those of potentiality and 
actuality would have remained partially empty without the study of 
that actualization par excellence that is animal conception. This 
treatise is equally precious methodologically, for example in its long 
passage on the reproduction of bees. Nevertheless, it remains that 
the Generation of Animals runs into a formidable obstacle, that this 
treatise is extremely far from “reality” and mixes ideological 
considerations (especially sexist), and thus must be classified as pre- 
science. One may say that in the Generation of Animals, nothing, so 
to speak, is “true.” Of course, as people like Sophia Connelli7 have 
shown, the female, according to Aristotle, is far from being pure 


passivity, as we will see in detail in a later chapter; nevertheless, it 
is clear that the analogy between male/female and artisan/material 
has been a formidable epistemological obstacle to the scientific 
investigation of the reproduction of living beings. And how could 
such an approach be possible when one does not know about the 
existence of spermatozoa and ovules? That is why, in his article on 
Aristotle’s biology, Robert Joly (1968) uses the Generation of 
Animals most of all, since his goal is to show that Aristotelian 
zoology belongs to archaic thought. But if the presence of errors is 
enough to disbar a speculation from “true” science, that would 
become an empty set. 

The second criticism of Bachelardians seems to be more 
serious. It consists of saying that in elaborating his biology Aristotle 
pursues goals that one may call “metaphysical,” which are not in 
any case scientific in the modern sense of the term. These 
interpreters begin by invoking the prejudices that Aristotle aims at 
justifying by appealing to his zoological observations, and usually 
it’s Aristotle’s sexism that is cited, claiming that he considers 
females as generally, or sometimes totally, inferior to males. We 
need to temper these accusations of sexism brought against Aristotle 
and his zoology, but we cannot eliminate them entirely. Next, it is 
Aristotle’s finalism that, in the eyes of these interpreters, 
disqualifies any scientific pretension to his biology. We return to 
this question in detail in the next chapter. But we may for the 
moment remark that it is difficult to find in the history of science a 
scientist who is totally innocent of metaphysics. 

As for Foucault, as a good Bachelardian he doubtless imagines, 
though he does not say it this way, the moment of Cuvier as an 
epistemological break. Actually, Foucault is closer to Kuhn than to 
Bachelard since he finds between the natural historians and Cuvier 
a paradigm shift rather than a movement from nonscience to 
science. Foucault is all the more inclined to see in the biology of 
Cuvier a radical break because the term “biology” was introduced 
in his epoch. He is not, however, the inventor of the word. It was 
Lamarck who introduced the word “biology” into French, possibly 
around 1800 in a manuscript whose date is uncertain, but in any 
case in 1815 in volume 1 of his Histoire naturelle des animaux sans 
vertébres (Natural History of Invertebrates): “All that which is 
generally in common in plants and animals, like all the faculties 
that belong to each of these beings without exception, ought to 


constitute the unique and vast object of a particular science that has 
not yet been established, and that does not have a name; I will give 
the name ‘biology’ to it” (49). It would then be Gottfried Reinhold 
Treviranus in his Biologie oder Philosophie des lebenden Natur, 
published in six volumes between 1802 and 1822, who would have 
been the real initiator of the term. 

Even if one remains at a rather formal and general level, this 
parallelism between Aristotle and Cuvier in their understanding of 
the animal world will lead us to several revisions, none of them 
truly distressing. As far as the relationships between Aristotle’s 
physics and that of Galileo, we may agree that, on the whole, 
Bachelard is right: they don’t belong to the same history. 1s It is not 
the same for biology. To try to analyze the reasons for this 
difference would demand a book, but we can at least give this 
indication: to the degree that Aristotle’s physics does not concern 
the relations between variables, but rather objects perceived by the 
senses and as such constituted of a set of qualities, there is no 
continuity, and even less paternity, between that of Aristotle and 
that of Galileo. The fact that the object of biology, the living being, 
is a self-organized being, separating itself from an environment that 
is not it, even if it has need of this environment to live (the 
distinction between interior and exterior has, in contrast, no 
meaning other than pragmatic for an inanimate object), and carrier 
of values at least vital (the objects in the world dividing for it into 
“good” and “bad”), establishes a temporal permanence for this 
biological object, which means that Aristotle as biologist and Cuvier 
are talking about the same thing, which is not the case for Aristotle 
the physicist and Galileo. The Aristotelian substance (ousia), the 
central objective of Aristotle’s physics and metaphysics, can, in 
modern science, get a biological sense, but not a physiochemical 
sense. 

All that establishes between Aristotle and Cuvier a profound 
common structure that persists despite the enormous differences 
between the Aristotelian zoological corpus and the works of Cuvier. 
One may find all the indications one may like of an “archaic” 
attitude in Aristotle’s biological treatises, one may be surprised by 
the “fact” that he found fewer sutures on the female skull than the 
male skull, one may mock his theory as both fantastic and dogmatic 
of the generation of animals; nevertheless, it remains that the 
Bachelardian analysis does not apply very well to Aristotle’s 


biology, and possibly to all biology. We may add that, although 
Cuvier does not avoid mentioning Aristotle’s mistakes in 
observation (and how could he have done otherwise), it is not 
Aristotle the finalist that he invokes as a predecessor, but Aristotle 
the author of a comparative anatomy. Not the Aristotle of the Parts 
and Generation of Animals, but that of the History of Animals. To 
appreciate that fact, we need to take a detour to consider rapidly 
the Aristotelian zoological corpus in all its diversity. 


Some Remarks on Aristotle’s Biological 
Corpus 


Aristotle takes account of living things, particularly animals, in 
essentially all his works that have come down to us. But there are, 
in the corpus as we have it, several treatises consecrated to the 
study of animals: History of Animals, Parts of Animals, Generation of 
Animals, three large treatises that are strongly united by reciprocal 
citations and allusions. There are also two shorter treatises, the 
Movement of Animals and the Progression of Animals. But, as we will 
see especially in chapter 3, we may consider the De Anima as a 
work of general biology, and the eight or nine (depending on how 
they are separated) treatises brought together in the Parva Naturalia 
as a sort of appendix to the De Anima, logically but not necessarily 
chronologically after that treatise. They examine certain functions 
of living things: perception, memory, sleep, dreams, youth and old 
age, respiration, life and death. We will also see that Aristotle’s 
biological doctrines are in the background of some writings that are 
not formally consecrated to that, and we will recall several times 
that Aristotle also alludes to a treatise on plants; we don’t know 
whether he wrote it, and whether it is lost, or if it has been 
assimilated into the botanical treatises of Theophrastus. Here it is a 
matter not of proposing a general presentation of the Aristotelian 
zoological corpus, but of selecting some questions that interpreters 
have raised about it, all concerning the general problem posed in 
this chapter: Can Aristotle be considered a biologist? 

As for the first three treatises cited, which bring together the 
essentials of what Aristotle has to say about animals, the question 
most often asked is that of the relationship between the History of 
Animals and the Parts of Animals. Aristotle asserts that there is a 


division of labor between them. We could cite several passages; 
here are two of them: “I have already described in detail the nature 
and number of the parts of which animals are composed in the 
Studies of Animals, but we must now investigate the causes that in 
each case have determined this composition, a subject different 
from that dealt with in the Studies” (Parts of Animals 2.1, 646a8, 
first lines of book 2). “In the studies on animals” (€v Taic iotopiatc 
Taic mept avTV, the avTdv referring to THV CMwv on the same 
line) refers, in the unanimous opinion of scholars, to the History of 
Animals, a treatise here designated by its traditional title, while the 
examination of “causes” is the objective of the Parts of Animals. 
Elsewhere the two treatises are designated differently: the History of 
Animals is supposed to be concerned with the matvoueva (Parts of 
Animals 1.1, 640a14), a word that doubtless is better translated by 
“facts” than by “phenomena,” unless we take this term in its 
etymological sense, while the examination of “causes” is, in this 
passage too, assigned to the Parts of Animals. That is repeated in the 
second passage: 


All that, put forward in this way, is for the moment a 
schematic foretaste of all the subjects and all the properties 
that we must consider in order that we may first get a 
clear notion of their actual differences and common 
properties. After that we will discuss these matters with 
greater accuracy. 

Next we will have to go on to a discussion of the 
causes. For to do this when the investigation of the 
detailsio is complete is the natural method; for from them 
the subjects and the premises of our proof become clear. 

In the first place, we must look at the constituent parts 
of animals. For it is in terms of these parts, first of all, that 
animals in their entirety differ from one another: either in 
the fact that some have this or that, while they have not 
that or this; or by their position or arrangement; or by the 
differences that have been previously mentioned, 
depending upon form, on excess, on analogy, or on 
contrariety of properties. (History of Animals 1.6, 491a6) 


This programmatic passage, often invoked, teaches us at least two 
things. It repeats the division of work between the two treatises: 


first, to grasp that which is in common and that which is proper to 
different animals is the task of the History of Animals, then search 
for their causes, task of the Parts of Animals, the causes both of the 
properties of each part and of the identity and differences that they 
have among each other. He then asserts that the differences 
between animals should be grasped by means of the differences of 
their parts. It must be added that this passage, by using the 
terminology of the Posterior Analytics (it’s a matter of “proof” 
[anddetgtc, 491a13]), “subjects” designates the class whose 
attributes will be demonstrated, “from them” the principles from 
which the proof begins, attributes a strongly scientific character to 
zoological research. 

There are also passages that seem to include the third of the 
large zoological treatises, the Generation of Animals, in this division 
of labor. Thus, at the beginning of this treatise, Aristotle considers 
his zoological research by way of the Aristotelian theory of the four 
causes, attributing, in a recognizable though not explicit way, the 
study of the parts of animals via the material cause to the History of 
Animals, the form and final cause to the Parts of Animals, and the 
efficient cause to the Generation of Animals: “It remains to speak of 
those parts which contribute to the generation of animals and of 
which nothing definite has yet been said, and to explain what is the 
moving cause” (1.1, 715a11, Platt). The passage from the Parts of 
Animals cited earlier seems to support the same program: one must 
first grasp the phenomena, then the causes, “and also the 
generation” (Kai emi yevéoews, 640a15). But it is more likely that 
that account fails to understand that Aristotle means that in the 
study of generation one must also first consider the phenomena and 
subsequently the causes.20 Even if, in fact, the Generation of Animals 
describes in detail the formation of male and female seeds, and 
resorts for that to efficient causality, this treatise is above all 
located in the perspective of the formal and final causes. 


The Relationships between the History of 
Animals and the Parts of Animals 


Concerning that more or less “classic” question, both for 
interpreters and for Aristotle himself, the programmatic passages 
like those previously cited seem to support the idea that the History 


of Animals is a collection of facts, a sort of database of givens, thus 
located outside, or anyway on the margins, of purely scientific 
research, in the Aristotelian sense of the term, which can only be 
causal. The History of Animals thus looks like an impoverished 
cousin in the zoological corpus. Besides, its usefulness does not 
seem obvious, because if the Parts and Generation of Animals had 
been lost, not only would we have a much more summary approach 
to Aristotelian teleology and theory of actuality and potentiality, as 
we have seen from the useful materials drawn by the readers of 
Aristotle of the biological turn, but we would have been more or 
less ignorant of what one may call the biological thought of 
Aristotle. If the History of Animals had been lost, the textual loss 
would have been immense in that many of the animals that are 
described and studied in it, notably in the latter books and 
especially among the fish and birds, would have been simply 
unknown to us, even their names. But the properly theoretical loss 
would have been ultimately rather little. To be precise, there is a 
point that must be recognized: the theoretical cooperation that the 
programmatic texts propose, when they tell us that the History of 
Animals identifies and describes the parts of animals that the Parts 
of Animals explain is an illusion, since there is no animal part 
explained in the Parts of Animals that is not identified and described 
in that treatise.2i Furthermore, the study of parts in the History of 
Animals is slightly less long than in the Parts of Animals, an 
imbalance that only increases when we recall that in the History of 
Animals there are parts that are not discussed in the Parts of 
Animals, for example tendons. Thus, the History of Animals is 
generally useless for the Parts of Animals. 

But that is true only, in part, for the four first books of 
moriology, and, to a lesser degree, for the three following books 
that concern the reproduction of living things. In these, in fact, 
Aristotle describes the genital organs of various species, their 
manner of intercourse, gestation, periods of fertility, spontaneous 
generation, and so forth, subjects that are for the most part treated 
in the Generation of Animals, but from a causal perspective. The two 
last books, which have been called the psychology and ethology of 
animals, and which have largely contributed to making the History 
of Animals a contribution to zoology unsurpassed for twenty 
centuries, are in fact descriptive, limited in theoretical application. 
But it is this collection, composite but incredibly rich, that, more 


than the more scientific treatises in the Aristotelian sense of the 
word, roused Cuvier’s enthusiasm. That enthusiasm is doubtless 
enough to urge us to a theoretical rehabilitation of the History of 
Animals. 

This composite character of the History of Animals, as well as its 
relationship with the Parts of Animals, has contributed to two lively 
debates among the interpreters, and we must get involved in them. 
First, a debate about the authenticity of the History of Animals. Even 
in the six first books, whose authenticity no specialist has really 
contested, the problem does arise. Thus, in book 4, chapter 3, there 
are things repeated that have already been said; other passages 
reveal an astounding psittacism: “The urchins are devoid of flesh, 
and this is a character peculiar to them; and while they are in all 
cases empty and devoid of any flesh within” (4.5, 530a32, 
Thompson), “dipterous ... have their stings in front. The coleoptera 
are, without exception devoid of stings; the diptera have the sting in 
front, as the fly, the horsefly, the gadfly, and the gnat” (1.5, 
490a17, Thompson). Such facts are precious, notably useful for 
discussions of questions of chronology, in showing us that the 
History of Animals is closer to a collection composed of successive 
additions than to a “work” in the usual, and modern, sense of the 
word. But, as we will see, “collection of givens” does not mean 
either a disordered accumulation of observed facts (as would be 
later collections, for example those of Aelian), nor a totally 
unstructured presentation. 

This is not the place to get involved in the scholarly debates 
about the authenticity of the text of the History of Animals, but 
rather to try to decide what the various positions taken by editors 
and commentators mean. As we cannot go through the whole text 
in detail, we will satisfy ourselves with certain objections that have 
been made to the authenticity of certain books and passages. 

D’Arcy Wentworth Thompson, who translated (in 1910) the 
History of Animals in the great edition of J. A. Smith and W. D. 
Ross,22 accepted the position of Aubert and Wimmer, and of 
Dittmeyer, authors of the two great critical editions of the History of 
Animals of the nineteenth and beginning of the twentieth centuries, 
and declared the probable inauthenticity of book 7 of the History of 
Animals. Their two major arguments were, on the one hand, that 
this book includes numerous parallels with books 3 and 4 of the 
Generation of Animals, and on the other hand that it includes 


assertions that are consonant with certain doctrines of the 
Hippocratic corpus. But why would it be surprising if this part of 
the History of Animals includes facts presented, and often explained, 
in the Generation of Animals, when we have just seen that the 
moriological section describes organs that are also described in the 
Parts of Animals, and furthermore are given a causal explanation? 
As for the fact that the text of the History of Animals includes 
doctrines called “Hippocratic,” that agrees with Aristotle’s usual 
procedure, of appealing to the theoretical and_ technical 
competencies of various scholars and technicians. Descended from 
physicians on both sides, Aristotle would have known particularly 
well the medical literature of his time. Besides, the expression 
“Hippocratic doctrines” doesn’t mean much for anyone who knows 
the corpus from which they are thought to be drawn. We will see, 
in a later chapter, what use Aristotle makes of the descriptions of 
the human vascular system offered by some physicians. 

But it’s mainly books 8 and 9 of the History of Animals that 
have roused the suspicions of editors. An argument often proposed 
by the partisans of the inauthenticity of large parts of these two last 
books is that the sections are not in accord with Aristotle’s usual 
philosophical-scientific “style.” That sort of apprehension does not 
fail to impress the translators of the History of Animals, me included. 
Long acquaintance with Aristotle’s texts assures us that the notion 
of an “Aristotelian style” is not senseless. But what does such an 
affirmation rest on if one cannot compare the last two books with 
other Aristotelian texts that also deal with animal psychology and 
ethology? An interesting counterexample is furnished by Politics 
1.11, which deals with agriculture and other methods of acquiring a 
familial fortune: mining, commerce, and so forth. This chapter is 
right where it belongs among the subjects raised in this part of 
Politics 1, but its content, its form, are so different from the rest of 
the book (Aristotle divides the art of acquisition into three species, 
instead of the usual two, and he uses a vocabulary including an 
important number of hapax legomena), that the hypothesis that we 
are dealing with an independent text, possibly Lycean, seems 
possible. We have nothing like this in the case of the History of 
Animals, since we cannot just compare the last two books with the 
others. What has made great stretches of the History of Animals 
suspect in the eyes of some is that there does not exist, whether in 
the Aristotelian corpus, or elsewhere, and for a long time, anything 


that can be compared with such a work. 

The text of the History of Animals has undergone a critique of 
another sort, that it may contain interpolated passages. An example 
well known to translators and commentators is that of book 7, 
chapters 21 to 28, which, in the middle of considerations about the 
influence of the environment on animals, turns to the illnesses of 
swine, dogs, cows, horses, donkeys, elephants, and bees, to return 
later to the influence of places on animals. One might diminish the 
oddity by recalling that chapters 19 and 20 talk about the illnesses 
of fish, and one might also imagine a scenario of the kind that 
editors of ancient texts love: a copyist, having accidentally copied 
the chapters in doubt instead of those we now find, did not want to 
suppress them, because copying is hard work, paid by the page, and 
support is expensive. But one cannot base anything on hypotheses 
like that...And as the fact of introducing here veterinary 
considerations does not break the train of exposition, there is not a 
lot of damage. However, that does not give us the right to decide 
that the History of Animals is a catalogue of facts in which the order 
of exposition has no, or very little, importance, as would be the case 
with compilations of later authors. Nor can we suppose that after a 
relatively well-structured exposition in its moriological part, the 
work piles up a jumble of observations, which might inevitably lend 
some support of probability to the hypothesis that the last books are 
by another hand than that of Aristotle. In circumstances like that, 
commentators have too often made use of the locution “later 
Peripatetics.” 

Right from its first chapter, the History of Animals posits its 
objective: it’s a matter of seeing in what respects animals differ 
from each other; “Differences are manifested in modes of 
subsistence, in their actions, in their habits, and in their parts” (1.1, 
487a10, Thompson). There follow examples of the first three sorts 
of differences: terrestrial or aquatic animals, this difference 
including numerous divisions, methods of local movement, group or 
solitary life, ways of nutrition, wild or tame animals, differences in 
sound production, differences in courage, propensity for sexual 
pleasure, but also differences in character between good temper and 
ferocity, withdrawn or vain, and so on. Following that, right to the 
end of book 4, Aristotle turns to noting and describing various 
parts,23 various animals, taking as a model and common thread the 
parts of the human being, because that is best known to us, “just as 


any group tests coinage against that with which it is most familiar” 
(1.6, 491a20, Thompson). We will comment, in the last chapter, on 
this order and its inversion, when it is a matter of describing parts 
devoted to reproduction, for which Aristotle says that one must 
begin with the simplest animals. 

Books 8 and 9 deal with three kinds of differences announced 
in book 1: ways of life, activities, characters, but without devoting a 
section to each one of these differences, and adding quite a few 
morphological remarks, whence the aspect of a catalogue of these 
books, in which are named, and sometimes described, at least in 
certain of their aspects, many fish and birds, some of them known, 
in ancient literature, only in the History of Animals, sometimes 
difficult or impossible to identify. It therefore is not a matter of a 
spineless exposition, but it can include some disorder in 
presentation, to the point of the extrapolation of some passages and 
the repetition of some facts. Decidedly, the form of the History of 
Animals, and especially the last books, argues strongly in favor of a 
work that is not a “book” in the modern sense of the word, but a 
collection that has undergone additions and amendments, and 
doubtless composed over a long period of time. Which brings us to 
the second debate, that of chronology. 

One can hardly deny that the History of Animals is logically 
prior to the Parts of Animals since Aristotle himself said so expressly. 
But it is still necessary to determine what sort of priority: priority 
“by nature” or “per se,” or priority “for us.” One can certainly not 
conclude that there is a chronological priority, as many 
commentators have done. 


An Impossible Chronology 


Chronology is one of the sins of Aristotelians, never really 
abandoned, though it ought to have been, long ago. The 
fundamental cause of its uncertainty can be found in the very status 
of Aristotle’s texts; since the great majority of them are not from 
Aristotle’s hand, they cannot be ordered chronologically by stylistic 
criteria. There remain doctrinal criteria, and the insurmountable 
difficulties that they raise. In the first place, there is the question of 
locating in time the whole of the biological corpus. But that cannot 
be accomplished without having a global image of Aristotle’s 


intellectual development: was he, under the influence of his medical 
family, first attracted to natural science, before becoming a 
metaphysician? Was he at first a Platonist before he turned toward 
more “positive” studies, of which zoology would be part? Did he 
forcefully reject Platonism at first, before coming back to it, guiltily, 
after the death of the master? Did he carry on his studies of animals 
during his whole life, along or with the assistance of disciples and 
studies, or at first alone, and then in a group? The human mind 
ought not to pose itself questions it cannot, and cannot ever, 
answer, but people cannot stop themselves from doing that. 

Perhaps the only really documented attempt to assign a 
temporal location to Aristotle’s zoological research remains that of 
Henry Desmond Pritchard Lee who, in a short article published in 
1948,24 believed that he could affirm that many of the fish cited in 
the History of Animals are found around the island of Lesbos and 
especially in the channel of Pyrrha that separates Lesbos from the 
coast of Asia Minor. Lee concluded from that, as had D’Arcy 
Thompson before him in a “prefatory note” to his translation of the 
History of Animals, mentioned earlier, that Aristotle’s studies of fish, 
found in the History of Animals, had been carried out during 
Aristotle’s stay in that region around 345 BCE, which goes against 
the conclusions of the famous work by Werner Jaeger, whose 
central thesis was that Aristotle became progressively distanced 
from Platonism, a thesis that, at a certain time, gained a nearly 
complete unanimity among the chronological interpreters.25 Lee 
was roundly criticized in an article by Friedrich Solmsen. 26 It would 
have been impossible, Solmsen notes, that between the death of 
Plato (347) and the moment when he was called to be the tutor of 
Alexander (343), Aristotle could have carried out such observations 
on fish, some of them extending over several years, like those 
concerning their alimentary habits or their reproductive 
comportment. Doubtless Solmsen was right in thinking that 
Aristotle could not himself have observed the facts that he reports 
about fish, but that does not destroy Lee’s hypothesis, because even 
if Aristotle did not make all these observations himself, he could 
have interviewed fishermen, as he says he did, which would allow 
Lee’s chronological hypothesis to remain intact. Lee responded to 
Solmsen,27 but we will leave them to their debate, not without 
mentioning the following point: Solmsen remarks2s that Aristotle 
had close ties to Lesbos, since at least four of his disciples, including 


his successor as head of the Lyceum, Theophrastus, were originally 
from that island. Thus, Aristotle could have had access to 
information about the fish that live there even if he didn’t live there 
any longer. So even if one accepts his analysis of a few passages (in 
fact, just one seems significant) on which Lee rests his argument, 
there is not enough there to overturn Jaeger’s thesis; I will say more 
about that later, in detail. We will never know, minus some 
astounding discovery, when Aristotle began his work in biology and 
when he stopped, if in fact he stopped during his lifetime. The 
composite, redundant, sometimes contradictory character of the 
History of Animals argues rather, one may say, for a composition 
that stretches over a very long time. 

But what we are especially interested in is the question of the 
relative chronology of the zoological treatises. The great majority of 
interpreters, as the literature shows, does not hesitate to proceed 
from the logical priority given by Aristotle himself to the History of 
Animals to a chronological priority. Some have tried to give a more 
scientific basis to their position by invoking internal references. 
According to Hermann Bonitz’s count,29 the History of Animals is 
cited twenty-eight times with a title including the word historia and 
several other times in the form “we have said previously,” or 
“elsewhere,” or “elsewhere previously.” Eighteen of these citations 
refer to identifiable passages in books 1 to 6, and it is possible, but 
not certain, that others refer to books 7 to 9. Typically, it is said 
that all these citations or allusions are made in the past tense, as if 
History of Animals were an already available text. And it is also true 
that the History of Animals does not refer explicitly to any other 
zoological treatise. Still, there are passages in the Parts of Animals 
that seem to refer to the History of Animals as a work yet to be 
written. Thus at the end of Parts of Animals 2.14, Aristotle says that 
he allowed himself to be led to the examination of hair on the head 
by that of eyelashes, “because of the connection between the two,” 
and that he must defer dealing with them until the “proper 
occasion,” which apparently refers to History of Animals 2.1, 
498b11ff. Reciprocally, the History of Animals 2.1, 500b16, alluding 
to the differences between ways of urinating by male animals, says 
that “males thus differ from each other, as we have said,” which 
could very likely refer to Parts of Animals 4.10, 689a33. 

In opposition to the dominant position, David Balme, the best 
authority on the History of Animals of the second half of the 


twentieth century, fought in favor of a late date for the History of 
Animals, making it out to be the last-composed biological treatise. 
The first objection one may offer to Balme’s position, even before 
considering his arguments, is that a thesis like that is more or less 
forced to consider the various zoological treatises, especially the 
History of Animals, as a “work” in the modern sense of the term, or 
something approaching that, which is far from being more likely 
than the opposite hypothesis of a collection gathered over a long 
period of time, as we have seen. This last hypothesis generally 
disqualifies the question of a relative chronology of the treatises. 
The second objection that one may make to Balme is aimed at one 
of his arguments: he figures that the History of Animals is later 
because among the differences that it reveals in comparison with 
the other treatises, it adopts the “truer” versions, for example, while 
the Parts of Animals claims that the squid has no brain, the History 
of Animals says that it does, which modern biology has recognized 
as true. This continuist position, according to which science 
discovers more and more truth, is precisely unsustainable in the 
case of ancient observational science. Balme’s last argument is just 
as weak as the others, but it has interesting consequences. It’s a 
matter of noticing something that seems to be generally true, that 
the versions offered by the History of Animals of facts presented in 
the other treatises appear more condensed in HA than in the other 
treatises. It’s a weak argument, because one may just as well turn it 
round the other way: why not think, in fact, that the History of 
Animals offers results that the treatises deal with more completely? 
In fact, the reversibility of Balme’s arguments is remarkable. Thus, 
to recall an example noted elsewhere,30 in Parts of Animals 4.2, 
677alff., Aristotle reports that at Naxos sheep have a great deal of 
bile, while at Chalcis of Euboea they do not have any. In the History 
of Animals, he notes the same fact, but also tells us that at Naxos, 
foreigners who do not know that natural peculiarity are frightened 
by the quantity of bile when they offer sheep in sacrifice to the 
gods, thinking that they see in it a bad omen (1.17 496b25ff.). If 
the History of Animals is prior to the Parts of Animals, then Aristotle 
does not bother recalling that anecdote from a work already 
written, while supporters of Balme would argue that Aristotle 
learned this fact between the times of composition of the two 
treatises ... But it’s this argument that leads us toward the least bad 
solution of the problem of the relationships between the History of 


Animals and the other treatises, notably the Parts of Animals. 

As for History of Animals book 10, Balme, contrary to most 
editors, insists on claiming that it is authentic, which leads to 
remarkable contortions: unable to deny the important differences 
from other books in the treatise as much in the form as in the 
content that this book exhibits, Balme decides that it is a matter of 
a youthful composition later added to the set. The History of Animals 
would thus be an assemblage consisting of late texts to which have 
been added an old book ... Chronological thought thus begins to 
resemble magical-religious thought, able to explain everything and 
to justify everything. 

We have seen that the goal assigned to the History of Animals 
was to indicate in what respects animals are “the same and 
different.” If one follows the text of the treatise as we have it, one 
finds there a frantic search and apparently a rough draft of 
differences, whether that’s in the first four books dedicated to parts 
of animals, the three next books concerning the genital parts and 
certain characteristics related to reproduction, but also the last two 
books, dealing with the psychology and ethology of animals. 
Perhaps it is via this relationship between the same and other that 
the division of labor between the History of Animals and Parts of 
Animals can be best understood. We may see that by studying the 
parallel versions of passages that the two treatises dedicate to the 
same “part.” 

If we take the example of “bone,” the passages dedicated to it 
in both treatises (3.7 in History of Animals and 2.9 in Parts of 
Animals) say generally the same thing, with the first difference that, 
although being of comparable length (60 Bekker lines in one, 61 in 
the other), the History of Animals reports more facts than the Parts 
of Animals, which implies that the later treatise says more about the 
points that both touch on. The History of Animals begins, like the 
Parts of Animals, by saying that the bone system, like that of blood 
vessels, is continuous, and depends on a starting point, the vertebral 
column, with the expected difference that the Parts of Animals gives 
reasons for that fact: an isolated bone could not fulfill the principal 
function of the bone system, that of assuring bending and, in 
addition, it could wound the flesh where it would be found. In a 
general way, the Parts of Animals explains the function of bones by 
comparing them to the armature on which sculptors form their clay 
—they serve to support the body. But then the History of Animals 


wanders off into a sort of free association, since it goes from the 
vertebral column to the vertebrae, then the skull, to note that some 
animals have a skull made of a single bone, others of several, and 
men have three sutures on the skull, women only one, a “fact” 
already noted previously (1.7, 491b2), and also reported in the 
Parts of Animals, but in the study of the brain, since the explanation 
lies in the maintenance of thermal balance of the brain. The History 
of Animals notes, finally, that “a human head without sutures has 
been observed,” a fact neither repeated nor explained in the Parts of 
Animals. It’s easy to understand why: it would be difficult to give a 
cause for a fact like that without engaging in a long digression. 
Continuing the same sort of “drift,” the History of Animals goes on to 
the jawbone, repeating in passing that “only the river crocodile 
moves its upper jaw” (516a24), an error well known to readers of 
Aristotle, then to the teeth, which are bones that are simultaneously 
full and hollow, and which are the only bones impossible to carve. 
For the Parts of Animals, the jaw needs to be studied elsewhere, not 
with the bones, because this treatise considers parts from the 
viewpoint of their function. 

The rest of the two texts shows that the two passages have 
drawn from the same source, unless one was the source of the 
other. The same facts are invoked: large animals need larger bones, 
some bones have marrow and others seem not to have marrow, 
males and carnivores have harder bones, to such an extent that the 
bones of lions strike fire when one rubs them against each other, 
that fish and snakes have spiny bones,31 but the dolphin has bones 
and not fish-bones. The Parts of Animals adds several points: large 
animals are notably found in Libya, large snakes have large bones 
because the flexible bone of small snakes would not be able to 
support their body, viviparous animals need bones that are more 
solid than oviparous (one imagines why, but Aristotle doesn’t say). 
As for a fact noted in both texts, that there is no bone in the belly, 
the Parts of Animals provides an explanation (they would impede 
expansion due to the absorption of food, and pregnancy), and the 
History of Animals does not. 

Thus, we see that the Parts of Animals has a double program, of 
which there is no trace in the History of Animals: discover the cause 
of the properties of bones, and show that according to a certain 
number of parameters (size, mode of life, and reproduction) bones 
vary in size and solidity, to the point that they become spinous in 


animals in which that sort of support is sufficient. For the Parts of 
Animals, teeth have, after all, the nature of bone, but they are not 
bones because they do not have the function of bones. Thus, we see 
that in the History of Animals differences lead to each other, 
including differences that are not those that Aristotle usually lists 
for the parts (presence or absence, size, shape, disposition); as for 
example the possibility of being carved. Besides, bone not being 
defined by its function, its field extends to include the teeth. In the 
Parts of Animals, on the contrary, differences are referred to the 
functional identity, of which Foucault would say that that is “more 
serious” than the others. 

One understands from that why the impression of disorder that 
the History of Animals sometimes leaves is baseless. Thus, in History 
of Animals 2.1, Aristotle deals with hair, a topic to which we will 
soon return. After having described the hair of many quadrupeds, 
he turns to talk about camels, or particularly female camels, since 
this species is referred to in the feminine,32 and has numerous 
characteristics worth noting: humps, knees, nipples, genital organs, 
ankle bone, hooves. As the History of Animals, at least in the first six 
books, is not a natural history in the manner of Buffon, dealing with 
each animal, one by one, and in any case, it is necessary sooner or 
later to notice the characteristics of this remarkable animal, there is 
no reason not to take the opportunity of the inspection of 
quadrupeds to talk about the camel. That would have been more 
difficult in the Parts of Animals: in that treatise, it does happen that 
an animal is examined, sometimes at length, apart from others, but 
it is almost always on the occasion of examining one function. Thus, 
there is a long discussion of the elephant’s trunk, but relative to the 
examination of the role and mechanism of the sense of smell. 

The examination of hair also demonstrates the differences 
between the two treatises. In the History of Animals, Aristotle 
enumerates the different kinds of pelt that different animals possess: 
hair over the entire body, fur on the back, mane, tufts, among 
others; the text also mentions next that the antelope has a beard on 
its larynx, then takes the occasion to specify that the antelope and 
the pardion (an animal impossible to identify) have split horns and 
hoofs, that the female antelope does not have horns, that the 
antelopes live in Arachosia (Punjab), like the water buffalo, which 
leads to a brief discussion about buffaloes, which are to cattle what 
boars33 are to pigs, then about their horns, to come back to those of 


the antelopes that are “pretty much similar to those of the goat” 
(2.1, 499a9). Next Aristotle comes back to pelt to note that the 
elephant is the least hairy of quadrupeds. Then comes the camel. 

The Parts of Animals deals with hair in book 2, chapter 14, with 
chapter 15 dedicated to eyebrows. The study begins with eyelashes, 
peculiar to human beings (at least the fact of having lashes on both 
upper and lower eyelids), all that being referred to a general rule: 
hair serves to protect, and thus it is reasonable that the animal that 
stands upright would not have it distributed in the same place as 
quadrupeds. Because it’s a matter of protecting the parts “that have 
the most value” (TOoic TlulwTEpolc, 2.14, 658a22), but quadrupeds 
already have the belly protected from the fact that it is to be found 
under the animal. For human beings, it is notably necessary to 
protect the head (they alone have head hair) and the genital parts. 
And Aristotle notes, in a list shorter than that in the History of 
Animals, various cases: “Some are covered with hair over the whole 
dorsal surface, as is the case for instance in dogs, or, sometimes, it 
forms a mane, as in horses and the like, or as in the male lion, 
where the mane is still more ample” (658a28, Thompson with 
minor change). It is remarkable that Aristotle simply notes these 
specific cases and is satisfied with subsuming them under a general 
law, that hair is a protection. He does not attempt any finalist 
explanation of the lion’s mane, for example. But he could doubtless 
have found reasons for these phenomena; for this exact animal, 
nature acted for the best in giving a mane to male animals, as he 
emphasizes she has done in the case of human beings (658a23). 
And all the more, since at 658a32, Aristotle calls on a finalist 
principle to explain the diversity of tufts of hair on tails: animals 
with a short tail have long hair, and those with a long tail have 
short hair, “because nature always gives to one part what she has 
taken away from another” (658a35). 

Thus, everything happens as if Aristotle was not looking to 
adapt to each particular case the explanation he gives for hair. 
There could be several reasons for that: maybe he doesn’t feel the 
theoretical force; maybe the lion’s mane doesn’t have a final cause 
but depends solely on material causes, which puts this phenomenon 
outside the task of the Parts of Animals, which is a teleological 
treatise; maybe he didn’t have time to pursues the question 
adequately, which could be indicated by the last sentence of 
chapter 14: “These, however, are matters which by their close 


connection with eyelashes have led us to digress from our real 
topic, namely the cause to which these lashes owe their existence. 
We must therefore defer any further remarks we may have to make 
on these matters till the proper occasion arises” (2.14, 658b10, 
Thompson). We may thus conclude that if the program announced 
at the beginning of the History of Animals consisted of determining 
in what respects animals are “different and the same,” it is also, to a 
great extent, the program of the Parts of Animals, the History of 
Animals puts the accent on diversity, while the Parts of Animals 
concentrates on determining the functional unity of that diversity. 
Thus, from that point of view we meet up with a paradoxical 
situation: while the History of Animals is Aristotle’s zoological 
treatise with which Cuvier felt the most affinity, it’s in the Parts of 
Animals, more than in the History of Animals, that this properly 
biological procedure, consisting of relating an organic diversity to 
the unity of function, is deployed. 

There is an important aspect of the exposition proposed in the 
two treatises that can allow us to explicate the relationships a bit 
more. As we noted earlier, the Aristotelian text is peppered with 
correlations that are expressed in the form of premises in all the 
possible forms of predication: A (all blooded animals have a liver), 
E (no oviparous animal has mammaries), I (some blooded animals 
have a lung), O (some blooded animals do not have feathers). Some 
are reciprocal (all blooded animals have a heart, and all those 
which have a heart are blooded), others are not (“the animals with 
hair are absolutely all viviparous,” History of Animals 1.6, 490b27), 
but “not all viviparous animals have hair” (b25). Most of these 
correlations are explained in the Parts of Animals. Thus, this 
correlation, is remarkable for the number of factors put in play: “no 
animal has simultaneously projecting teeth and horns, and none of 
those that have sharp teeth have projecting teeth or horns” (History 
of Animals 2.1, 501a19), which is explained in Parts of Animals 3.1, 
661b23, by the fact that nature wants to avoid redundance in the 
means of defense that she gives each animal that needs them. 

Most, but not all. There are, in the first place, correlations that 
are not formally explained, but for which Aristotle provides the 
means for an explanation. Thus, we read in History of Animals 1.2, 
489a3: “Now the residue of food is twofold, those animals that have 
parts receptive of fluid residue also have parts that receive the dry 
residue; but those that have the latter do not always have the 


former. That is why animals with a bladder also have an intestine, 
while those with an intestine do not all have a bladder.” 

The expulsion of solid residue is tied to the most fundamental 
function of a living thing, digestion, while plenty of animals do not 
produce urine. In fact, 


not all animals have a bladder, but it seems that nature has 
intended to give it only to those whose lung contains 
blood, which is reasonable. For the superabundance in 
their lung of its nature34 causes them to be the thirstiest of 
animals, and makes them require a more than ordinary 
quantity not merely of solid but also of liquid nutriment. 
This increased consumption necessarily entails the 
production of an increased quantity of residue; which thus 
becomes too abundant to be concocted by the stomach and 
excreted with its own residual matter. The residual fluid 
must therefore of necessity have a receptacle of its own. 
(Parts of Animals 3.8, 670b32) 


The presence of a bladder is not subordinated to that of an intestine, 
even if the latter performs a more fundamental function; it is rather 
subordinated to the presence of a bloody lung. 

There are also correlations that are explained, or at least 
explicable, but which involve exceptions that perhaps are not. Thus, 
it seems explicable from an Aristotelian point of view that males 
should be bolder than females. Since the male is hotter than the 
female, one might imagine that its blood would also be hotter, and 
nature has sufficient foresight to attribute to the male the role of 
protection. But why, in bears and panthers, would the females be 
more courageous than the males (History of Animals 9.1, 608a33)? 
Aristotle is careful not to mention a fact of this kind in the Parts of 
Animals, devoted as it is to teleological explanation. As I noted in 
the introduction to my French translation of the History of Animals, 
these exceptions are fairly numerous. 

There are, in addition, correlations that remain unexplained. 
Thus, the History of Animals asserts that animals with many teeth 
live a long time (2.3, 501b22), though Aristotle never explains this. 
Similarly, he mentions in both the History of Animals and in the 
Generation of Animals that what we call ruminants have cotyledons 
in the uterus, the Generation of Animals extending this property to 


animals that have several vessels, and not just one, terminating in 
the uterus (2.7, 745b30). These cotyledons, the Generation of 
Animals explains, are reservoirs of blood, just as the breasts are 
reservoirs of milk, nourishing the embryo, such that they diminish 
proportionately as the embryo grows. The History of Animals 
passage is worth quoting at length: 


There is also a difference that distinguishes uteruses from 
each other. In fact, the females of horned animals that do 
not have teeth in both jaws are furnished with cotyledons 
in the uterus when they are pregnant, and that is also the 
case among animals with teeth in both jaws, the hare, the 
mouse, and the bat; while all other animals that have teeth 
in both jaws, and are viviparous and furnished with feet, 
have the uterus quite smooth, and in their case the 
attachment of the embryo is to the uterus itself and not to 
any cotyledon. (3.1, 511a27) 


The fact of having a smooth uterus is not rationally related to any 
other characteristic, or, in any case, Aristotle’s text does not relate 
any other characteristic, since it concerns both ruminants and 
animals that are not ruminants. Thus, it is a pure “fact.” Because, 
besides correlations that remain unexplained, the History of Animals 
presents many facts similarly unexplained; it is unknown whether 
they will be explained eventually, or remain unexplained forever. 
Why is the viper the only viviparous serpent? Why is it only the 
crocodile that moves its upper jaw? Why do all serpents have “an 
excessive taste for wine” (8.4, 594a10)? We will have more to say 
about these kinds of facts when we discuss the diversity of animals, 
in a later chapter. 

Finally, we should note that, although these correlations are 
found especially in the moriological books of the History of Animals, 
there are also some in book 8, about the habits of animals. Thus, in 
8.2, 591a17: “All fishes, except the mullet, eat their own species; 
the conger is especially ravenous in this respect,” or at 8.3, 593b25: 
“Birds of prey feed on any animal or bird that they may catch, but 
they never touch one of their own genus, whereas fishes often 
devour members their own species.” This long comparison between 
the History of Animals and the Parts of Animals will allow us, still 
thanks to a confrontation between Aristotle and Cuvier, to establish 


on a larger foundation the thesis that there is a true Aristotelian 
biology. According to what we have seen, particularly when we 
relied on Michel Foucault, the Parts of Animals, but also on the 
question of generation, the Generation of Animals, seem to be closer 
to Cuvier’s biological project than the History of Animals in that they 
detect more neatly the unity of function beneath the diversity of 
organs, formulating, and ultimately rather neatly, the two great 
laws that lie at the foundation of Cuvier’s biology, particularly his 
comparative anatomy, the law of organic correlation, and the law of 
the subordination of characters. 

It’s still Cuvier who, from a different angle, often neglected, of 
his theoretical construction, will allow us to give considerable 
scientific weight to Aristotle’s History of Animals, if everything I 
have said is correct. Cuvier often insists on the necessity of 
observation in the natural sciences, precisely as he sees in the 
practice of observation a distinctive trait of Aristotle’s philosophy. 
In the “Preliminary Discourse” of his research on the fossil bones of 
quadrupeds, published in 1812,35 we read: 


One has a general idea of the necessity of a more complex 
digestive system in species where the dental arrangement 
is less perfect; thus, one might say that certain ought to 
more likely be ruminant animals, if they lack one or 
another sort of teeth; one might deduce from that a certain 
sort of esophagus, and corresponding forms of the neck 
vertebrae, and so forth. But I doubt whether one would 
have imagined, had it not been learned from observation, 
that ruminants all have cloven hooves.36 


Obviously, I have chosen this example because it includes a well- 
known Aristotelian reference to the Parts of Animals, as we will see 
in a later chapter. Five lines farther along, Cuvier gives us, whether 
he knows it or not, one of the best possible introductions to the 
theoretical project of the History of Animals as he simultaneously 
provides the best analysis of its relation to the Parts of Animals: 


However, since these relationships are constant, there must 
be a sufficient cause; but as we don’t know what it is, 
observation must make up for the lack of theory; 
observation establishes empirical laws that become almost 


as certain as rational laws, when they rests on observations 
sufficiently repeated, to such an extent that today if 
someone sees only the footprint of a cloven hoof, one may 
conclude from that that the animal that left that print was 
a ruminant, and that conclusion is absolutely as certain as 
any other in physical or moral philosophy.37 


And, in fact, among the facts cited and the correlations put forward 
in the History of Animals one discerns a large collection of 
observations that have resulted in the situation described by Cuvier: 
it is possible to represent the animal kingdom as a set of organisms 
obeying the law of organic correlation. Some of these correlations 
are explicable by what Cuvier calls “theory,” which corresponds to 
Aristotle’s final cause, and some are not, or aren’t yet. One may 
doubtless consider that it is this explanation that allows applying to 
these organisms the law of subordination of characters. In fact, it is 
because they have a defective dentition that ruminants have need of 
several stomachs, and not because they have several stomachs that 
they have an incomplete dentition, which will allow us to construct 
a scientific syllogism in which the middle term is the cause of the 
conclusion.3s 

In the introduction to his edition of the History of Animals in 
the Budé series, Pierre Louis offers an opinion that is 
simultaneously false, contradictory, and pregnant, when he says 
that the History of Animals is one of those “writings in which there 
seem to be no concern for explaining the phenomena and searching 
for their causes, but are only preoccupied with classifying them. 
Such are the collections of facts, gathering remarks and 
observations, intended to furnish the material for didactic 
treatises.”39 False, and we have seen why,40 and contradictory, 
because classifying givens is an extremely theoretical procedure. 
Furthermore, if it’s the Parts of Animals that Louis calls a “didactic 
treatise,” one wonders what he means by “didactic.” But Louis’s 
remark can lead us toward a fundamental characteristic of the 
History of Animals that harmonizes with the opinions of Cuvier that 
we have just now mentioned. With its correlations and its 
unexplained facts, it makes observation surpass explanation. That’s a 
matter of a scientific trait, one that prevents Aristotle’s biology from 
being “metaphysical,” in the Comtean sense of the word, as we will 
see in the next chapter. The Parts of Animals, in contrast, always has 


an explanation, most often finalist, available to explain observed 
facts, and (a fundamental point) this treatise passes over in silence 
whatever escapes explanation. Thus, the Parts of Animals explains 
that the differences that exist between their parts, notably the 
blood, bring it about that females are less prudent and _ less 
courageous than males (2.2, 648a12), simply not mentioning the 
cases of bears and panthers. It was doubtless this characteristic of 
the History of Animals that caught Cuvier’s attention, and which is 
perhaps one of the reasons for his special admiration for this 
treatise, bringing Aristotle closer to the biologist Cuvier. 

In fact, a true biology, that is, according to Georges 
Canguilhem, a science of living things that is not reduced to an 
application to living things of physiochemical laws, cannot be an 
entirely deductive science. To conclude that the footprint of a 
cloven hoof belongs to a ruminant it is necessary to rely on what 
Cuvier calls an “empirical law,” one that is established by 
observation. It’s the same, in Aristotle, for the empirical law that 
animals with many teeth live long lives. That’s an important aspect 
of Cuvier’s biology, one that Foucault has missed, and it has an 
Aristotelian duplicate. 

Hence the division of labor posited by Aristotle between the 
History of Animals and the Parts of Animals takes on a new 
dimension. If it’s a matter of finding in the History of Animals facts 
and correlations that will be explained in the Parts and Generation of 
Animals, the History of Animals is largely useless, since the other 
treatises also present the facts and correlations in question. It’s the 
excess, what I have described as the surpassing of the History of 
Animals in relation to the other treatises that gives it perhaps its 
main epistemological interest. We could consider many examples to 
show that; we will limit ourselves to two. If among serpents of 
comparable size living in an identical environment the viper is the 
only one to be viviparous, it is difficult to imagine a final cause for 
that fact. It is, on the other hand, impossible to imagine that 
Aristotle would attribute that fact to chance, since it is of a 
regularity that makes it a natural characteristic, and it is necessary 
that this characteristic would have, as Cuvier says, a “sufficient 
cause.” It remains that this cause, in Aristotelian language, must be 
sought among material and efficient causes. We know that the 
extreme chromatic diversity among birds has a crucial role in their 
reproduction in that the colors that they exhibit simultaneously 


indicate their presence to birds of the same species, and their sexual 
availability, and this significant system does not only concern the 
birds. Ethology was not sufficiently advanced in his day so that 
Aristotle could be conscious of that; consequently, he could not 
attribute a final cause to this diversity of colors, something that 
modern ornithologists do easily. Aristotle thus counts the color of 
birds among the brute facts without final cause, and that’s why he 
talks about it in the History of Animals and nowhere else. 

We will see, in our fourth chapter, that the flourishing diversity 
that is the proper object of the History of Animals does not have 
(either) a final cause, something that separates Aristotle from 
providentialist teleologists for whom _ every fact, every 
characteristic, is what it is for the sake of some good. Jacques-Henri 
Bernardin de Saint-Pierre, who pushed that sort of finalism to 
ridiculous extremes, thus asserted that carnivores attack their prey 
necessary for their survival at night, while they are asleep, to make 
their death gentler. We shall return to this example. It will be an 
important point of my present task to try to show that animal 
diversity is not a consequence of an intention of nature. 

The Aristotelian zoological corpus, in which the History of 
Animals thus finds an eminent scientific place, proposes a model of 
zoology that would not be subverted except by the theory of 
evolution and, to a certain degree, by modern genetics. Starting 
from a homologous model, twenty-three centuries later, Cuvier 
constructed the monumental picture of the animal world that we 
know. That permanence over the centuries, even over millennia, did 
not escape the notice of nineteenth-century Aristotelians. Thus Jules 
Barthélemy-Saint-Hilaire (1805-1895), translator of the whole of 
the Aristotelian corpus, published in 1883 the three volumes of his 
translation of the History of Animals, a remarkable and still useful 
work. He introduced the work with a preface of 190 pages, followed 
by a 33-page dissertation “On the Authenticity and Composition of 
the History of Animals.” Barthélemy-Saint-Hilaire was out of step 
with the biology of his time: he did not know Mendel and his laws, 
but in that he was not alone, or Darwin, whose theories he 
ridiculed. For him, zoology ended at Cuvier, for whom he avows a 
limitless admiration, almost as great as he expresses for Aristotle. 
Like Cuvier, he places a particular importance on the History of 
Animals, and he defines its place in the history of zoology. For him, 
it was obvious that Aristotle was a precursor of Cuvier, and “at over 


two thousand years distance, these two geniuses understand each 
other, and the second pursues and extends the work of the first” 
(CX). 

Barthélemy-Saint-Hilaire was definitely not  (paleo)- 
Bachelardian: “Thus, whether for his style, or his method, or for the 
order that zoology needs to use in its descriptions, or for the scale 
of beings and for the unity of composition, that is, in general and 
specific questions, we can believe that Aristotle belongs to our time; 
he was the first to discover and to discuss the problems which still 
separate the scholars of our century” (CLI). But he was not 
continuist either, since for him, “before Aristotle, Greek philosophy, 
despite its marvelous activity and extremely ingenious curiosity, 
could not found anything scientific in zoology; after Aristotle, the 
human spirit was too weak to follow him; it was only in this last 
century that the science given birth by him could be reborn and 
developed” (CX). Barthélemy-Saint-Hilaire is not the only one, 
including among his contemporaries, to be surprised at the lack of 
posterity of Aristotelian zoology, while mathematics and astronomy 
progressed remarkably. Obviously, the question arises of the 
availability of Aristotle’s zoological works in antiquity, and there 
have been erudite studies of the question, and very ingenious 
answers. The citations and allusions of later authors, Aristophanes 
of Byzantium, Pliny the Elder, Athenaeus of Naucratis, Plutarch, 
Aelian, are sufficient to show us that texts on animals, attributed to 
Aristotle, were circulating. Which texts these authors were looking 
at is a question not without interest for us; some of their statements 
leave us stunned, like this one of Pliny: “After having interrogated 
all these people (hunters, herdsmen, etc.), Aristotle wrote his 
famous works on animals, about fifty of them, which I have 
summarized, adding whatever he left out” (Natural History 8, 17, 
44). 

Sticking to the History of Animals, one of the most adventurous 
interpreters, Ingemar Diiring, thought that he could establish that 
this title could refer to at least three texts. First, to “our” History of 
Animals, in nine or ten books. But, and Diiring is not the only one to 
think this, this edition was preceded (or succeeded, the argument of 
Diiring is not solid on this point) by another in six books, the one 
that Athenaeus cites under the title “Parts of Animals,” these six 
books dealing, in fact, with the parts of different animals, with 
uncertainty concerning book 7.41 Diiring then imagined the 


following scenario: the edition used by Athenaeus would have been 
pre-Andronican, and it would be Andronicus of Rhodes who would 
have added the psycho-ethological books,42 our book 7 still 
remaining “up in the air.” But Athenaeus also cites passages that 
can be referred to book 9, under the title “The Character of 
Animals” and “The Character and Way of Life of Animals.” On the 
other hand, calling our History of Animals the “Parts of Animals” is 
perhaps an example of practice, usual in antiquity, of designating a 
work by its first words, which are, for the History of Animals, 
“among the parts that comprise animals.” Similarly, John Keaney 
cites a papyrus from the beginning of the third century CE locating 
a passage from History of Animals book 9 “in the parts of animals.”43 
Finally, we find in Athenaeus a large group of citations referred to 
Aristotle concerning animals, but we cannot locate them in the 
zoological works as we have them. Thus, the hypothesis of Diiring 
and others that there existed a third collection of zoological data, 
possibly compiled very early. As for saying, as some have done, that 
it was done by Clearchus of Soles, a student of Aristotle, or by 
Aristophanes of Byzantium, born in the middle of the third century 
BCE, whose Epitome of the History of Animals44 has come down to us, 
is more than uncertain. The existence of such a collection is all but 
improbable, and it is even likely that several works of that kind 
existed, given how great was the authority of Aristotle. According 
to David Balme, Aristophanes of Byzantium, Pliny the Elder, 
Plutarch, and Aelian would have found their citations in this kind of 
collection, and Balme thinks that Athenaeus got all his citations in 
such a collection, without knowing that his source borrowed from 
different parts of the History of Animals, for Athenaeus was far from 
being an expert in zoology.45 That shows us at least two things. 
First, that the History of Animals was not a collection of facts as 
were the works of Pliny or Aelian,46 second, that Pliny, Aelian, and 
the other later “zoologists” were simply not interested in the 
theoretical or methodological considerations to be found in 
Aristotle’s zoological treatises to which they doubtless had access. 
That so to speak no one, except Theophrastus and his botanical 
treatises, obviously following Aristotle, attempted to compose 
zoological treatises comparable to those of the Stagirite, one may 
understand from the very fact of the existence of these treatises. 
Aristotle’s method in the natural sciences certainly remained a set 
of theoretical tools to which one might resort, as was for example 


the case for some medical writers. A physician as important and 
innovative as Herophilus of Chalcedon used a method inspired by 
Aristotle,47 and it was certainly from Aristotle that Galen borrowed 
the finalism of De Usu Partium. But as for properly biological 
research in the Aristotelian line—nothing. Possibly we may say a bit 
more about that later, in the conclusion of this work. 

Jules Barthélemy-Saint-Hilaire thus was right in thinking that 
Aristotle’s zoology remained without successor, like a torch waiting 
more than two thousand years to be taken up and rekindled by 
Cuvier. Except that, however, he thought that that was the final 
state of biology. For him, Aristotle clearly outlined the contours of a 
biology that would attain its culmination with Cuvier. It’s a matter 
of an approach to living things that one may call structural and 
functional. By way of a criticism, cursory and in fact ridiculous, of 
what he calls “transformism,” a doctrine that he attributes to “M. 
Darwin,” Barthélemy-Saint-Hilaire rediscovers, by way of Cuvier, 
the fundamental positions of Aristotle’s zoology. For Barthélemy- 
Saint-Hilaire, transformism is based primarily on the question of the 
origin of beings, a question which belongs, he says, to cosmogony, 
while “whatever idea one constructs about the origin of things, 
zoology need not say anything about these impenetrable 
obscurities, lost in the night of bygone centuries” (141). According 
to Barthélemy-Saint-Hilaire, transformism “above all rests on” 
“embryogeny and paleontology,” and these “lead us back to the 
puerile theories of Empedocles, roundly defeated by Aristotle” 
(140). To provide a foundation for their theory, the transformists 
were forced to attribute to species a faculty of variation that they 
do not have. That, even if Barthélemy-Saint-Hilaire is not totally 
aware of it, is a reprise of the Aristotelian critique of the 
Presocratics in the name of the primacy of substance over genesis, a 
critique that we will find again when we discuss teleology. 

That is something that Cuvier expresses in several ways, 
notably like this: “Every organic entity forms a set, a closed and 
unique system, in which the parts mutually correspond with each 
other, and work together in a single action by a reciprocal reaction. 
No part can change unless the others also change.”4s We know that 
Cuvier, faced with the evidence of fossils, preferred to propose the 
absurd theory of successive creations of different species, rather 
than to have some species to come from previous species. The 
development, as much of paleontology as of genetics, showed that 


Cuvier was wrong by transcending him, but not abolishing him. We 
will see, in the next chapter, that this refusal to look for the initial 
origin of living things, as well as that of conceiving the animal 
world as adaptable and transformable, is a fundamentally 
Aristotelian position. To make “embryogeny” the essential chapter 
of zoology is, on the contrary, a position that was that of the 
Presocratic philosophers, criticized by Aristotle for their 
“mechanism.” 
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they are blooded that the lungs have a hot nature, which causes the animal 
to be thirsty, provoking an intake of liquid, making the bladder 
“reasonable.” 


35. This preliminary discourse was republished in 1824, with some 
modifications, under the title, Discourse on the Revolutions of the Surface of 
the Globe, and on the Changes That They Have Produced on the Animal 
Kingdom. 


36. Cuvier, Recherches sur les ossements fossiles de quadrupédes, 101. 
37. Cuvier, Recherches sur les ossements fossiles de quadrupédes, 102. 


38. As in the famous example at Posterior Analytics 1.13, 78a25ff.: planets 
do not glitter because they are close, not because they do not glitter, they 
are close. 


39. Aristotle, Histoire des animaux (Tricot), xi—xii [trans. A.P.]. 


40. In the introduction to my translation of the History of Animals, I offered 
the example of eyelashes to show that this treatise gives causal 
explanations that do not appear elsewhere: if the Generation of Animals does 
indeed explain why hair grows, it’s actually in the History of Animals that 
Aristotle explains why eyelashes form where they do. Aristotle, Histoire des 
animaux, 49 (Pellegrin). 

41. It must be noted that all the manuscripts reject book 7 to the end of the 
work, and it was Theodore of Gaza, in his Latin translation of 1458 
(published in 1476), who introduced the order generally accepted ever 
since, except by Balme. 


42. Thanks to Strabo, we are aware of a story, bizarre but doubtless 
partially true, of the odyssey of Aristotle’s manuscripts hidden in a 
basement, then finally arriving in Rome after Sulla’s military conquest in 
86 BCE, when they were edited following serious revisions by the last 
Scholarch of the Lyceum, Andronicus of Rhodes. 

For the Andronicus edition one must now consult the article by Myrto 
Hatzimichali. A notable result of this research is that this edition was far 
from authoritative in the time of Athenaeus. Hatzimichali, “Andronicos of 
Rhodes and the Construction of the Aristotelian Corpus.” 


43. Keaney, “Two Notes on the Tradition of Aristotle’s Writings.” 


44. A very precious work for the study of ancient zoology; the text is 
available in the supplements of the famous collection of Commentaria in 
Aristotelem Graeca of the Berlin Academy. This work, in addition to the 
Aristotelian materials, using for them a clearly Aristotelian vocabulary, 
gathers in an order that looks more like free association than anything 
systematic, facts and anecdotes about many species of animal. 
Aristophanes’s text has come down to us incomplete; it consisted of four 


books, and we have fragments only of the first two (and much more of the 
second than of the first), compiled by order of the Emperor Constantine VII 
Porphyrogenites, in the tenth century. 

45. Aristotle, Aristotle: History of Animals, 5 (Balme). 

46. I have tried to show that in the introduction to my translation of the 
History of Animals, in recalling notably how far Cuvier was from attributing 
such a status to the History of Animals, which he considered, notably, the 
first treatise of comparative anatomy. Cuvier, Histoire des sciences naturelles, 
1, 159. 

47.See Pellegrin, “Ancient Medicine and Its Contribution to the 
Philosophical Tradition,” 670. 


48. Cuvier, Recherches sur les ossements fossiles de quadrupédes, 97. Idem. 


Chapter 2 


The New Horizon of Teleology 


Ua we define these terms more precisely, and identify the 


realities to which they refer, let us call “mechanistic” an 
explanation that accounts for a process and states that result from it 
by the necessary play of the properties that belong to that process 
or to those resultant states, which we will call physiochemical laws. 
On the other hand, a “finalist” or “teleological” explanation 
accounts for phenomena by indicating their end, finding that they 
were intended. In Aristotelian etiology, mechanistic explanations 
present material and efficient causes. Aristotle also talks about a 
“necessary” causality, because the effect follows necessarily from 
the material properties of the entity under consideration; it’s a 
matter of an absolute necessity, one that may be called 
“Democritean,”1 because Democritus is the premiere representative 
of this sort of explanation. In the Aristotelian etiological system, 
finalist explanations rely on formal, final, and also efficient causes. 
The efficient causes can, in fact, operate in two ways: either it 
affects the bodies to which it is applied by working on them by 
virtue of properties possessed by their matter or the matter around 
them (a hot organ heats the region around it), or it is directed 
toward an end and depends strictly on formal and final causality (in 
fertilization as Aristotle understands it the form of the male parent 
directing, in the midst of the female materials, the movements that 
give form to the embryo). On the other hand, the end that a finalist 


explanation identifies is conceived as a good, either real or 
apparent. Nobody denies that Aristotle was a finalist, but 
everything or almost everything in his finalism is debated by 
interpreters. Even before we consider the subtleties of Aristotelian 
teleology, we can consider three questions that are rather 
preliminary, and that will not be answered until later. 

First, when Aristotle writes that “nature is a cause, and a cause 
in this sense: with a view to something, that is clear” (6Tl uév OUV 
aitia 1 pvotc, kal oUTwWS Wo EvEeKAaTOV, MaveEpdv, Physics 2.8, 
199b32), does that extend to all realities that he considers as 
natural? So, we will have to take part in a famous hermeneutic 
quarrel, and decide whether rain falls in view of making the grain 
grow, or is it a simple automatic result of material and efficient 
causes that make water evaporate and then condenses it in the 
atmosphere, and it falls back down in the form of rain. Perhaps 
Aristotelian teleology goes beyond the limits of what Aristotle calls 
“nature” (as we will soon see), but there is in Aristotle a natural 
teleology, as the passage we have just cited, among others, affirms. 
But, since Aristotle defines natural beings as those “that possess in 
themselves a principle of motion and rest” (Physics 2.1, 192b14), 
and this definition applies most completely to living beings 
(besides, “animals and plants” are the primary examples of natural 
beings, cf. 192b9), finality is about the living world, and notably 
the animal world, in a manner that is both more obvious and more 
complete than for nonliving objects. In any case, natural 
phenomena like the eclipse are brought about by a necessary cause, 
and in view of nothing (cf. Metaphysics Eta 4, 1044b12). We will 
also see that not all the characters of all animals will be found to 
have a final cause. But the question of knowing the difference 
between natural beings and living beings will be dealt with in the 
next chapter. 

In many passages, including several that we will cite later, 
Aristotle never stops asserting that final causes are not the only 
ones to be active in nature, and thus that anyone who studies 
nature must also take account of material causality. But that is a 
position taken by all the teleologists in antiquity, since none 
claimed to explain every natural event as being directly brought 
about by the simple will of a god or some other creative reality. 
Mechanism, on the other hand, claimed to occupy the explanatory 
terrain alone, and to totally do without teleology, considering it an 


illusion. Some, like Wolfgang Wieland,2 have tried to attribute to 
Aristotle a teleology of this kind, which would have issued from als 
ob judgments, as Kant says: everything happens as if some 
intelligent being had arranged the eye in such a way that it sees 
well enough for the one who has it. That’s how Aristotle reports the 
position of mechanists (he cites Empedocles) in a famous passage 
from the Physics (2.8), examined later. 

Next, it is difficult to be completely clear about the place of 
human beings in Aristotle’s finalized nature; an entire chapter will 
be mainly dedicated to this problem. There is at least one passage 
that clearly seems to attribute to the Stagirite an anthropocentric 
conception of teleology. Among other commentators, David Sedley, 
in an often-cited article, proposed a reading of this kind of passage 
from the Politics:3 


Even at the moment of childbirth, some animals generate 
at the same time sufficient nutriment to last until the 
offspring can supply itself—for example all the animals 
that produce larvae or lay eggs.4 And those that bear live 
young have nutriment within themselves for their offspring 
for a time, the substance called milk. Hence it is equally 
clear that we should also suppose that, after birth, plants 
exist for the sake of animals, and other animals for the 
sake of men—domesticated animals for both usefulness 
and food, and most if not all wild animals for food and 
other assistance, as a source of clothing and other utilities. 
If, then, nature makes nothing incomplete or pointless, it is 
necessary that nature has made them alls for the sake of 
men. (Politics 1.8, 1256b10—22) 


A difficult passage, because by aligning the relationship of human 
beings to animals (and to plants) on the fact that nature furnishes 
the means of nutrition to the offspring of various animals, Aristotle 
would seem to say that one may find the same sort of teleological 
relationship in both cases. We will see that an anthropocentrism as 
naive as that does not provide the foundation of Aristotelian 
finalism. 

Finally, there is a historic question of first importance. Aristotle 
opposes the mechanism of his predecessors, sometimes in a nuanced 
manner, but sometimes in a very summary way, as at the beginning 


of the same Physics 2.8: “For all writers ascribe things to this cause 
[necessity], arguing that since the hot and the cold and the like are 
of such and such a kind, therefore certain things necessarily are and 
come to be—and if they mention any other cause (one friendship 
and strife, another mind), they barely touch on it, and then say 
goodbye” (198b12). But then what to do with Plato, for example? 
In a well-known passage of the Parts of Animals, Aristotle notes that 
“in the time of Socrates...inquiry into nature ended, and 
philosophers turned toward useful virtue, that is, politics” (1.1, 
642a29). That suggests that Aristotle, unless this passage was 
written before the Timaeus, which is far from impossible, considered 
the Platonic attempt to think about nature as at best a philosophical 
non-event. And in fact, one gets the impression, and absent explicit 
texts this remains an impression, that it is an heir to the 
Presocratics that Aristotle represents himself, thinks himself, if not 
exclusively then at least principally, as a physicist in the ancient 
sense of the word. And, in fact, although he interests himself in all 
areas of knowledge, Aristotle’s theoretical studies, including those 
in the group of treatises brought together under the title 
Metaphysics, principally concern physics. It seems, in any case, that 
Aristotle did not regard Plato’s response to the mechanism of his 
predecessors as adequate. And, in a more general way, by 
describing all other philosophers as strict mechanists whose appeals 
to other sorts of cause were nothing but mirages, Aristotle seems to 
ignore supremely the existential crisis that Parmenides provoked in 
the inquiry into nature. For Aristotle, Parmenides was, in the last 
analysis, a Presocratic like the others. 

Aristotle presents himself as simultaneously the heir and the 
reestablisher of natural philosophy. On the one side, in fact, he is 
anything but a philosopher of the blank slate, and situating his 
position in relation to those of his predecessors is not simply, for 
him, a matter of performing an academic ritual—anyway, that 
ritual did not yet exist. There is a well-known point that is decisive 
in the study of the relationships between Aristotle and the 
philosophers who preceded him, but seems to be of more interest to 
those who study Presocratic thought than to students of Aristotle; 
that is that our documentation on the Presocratics is almost entirely 
derived from Aristotle himself and his ancient commentators. If we 
had lost the text of Aristotle, we would have known almost nothing 
about the pre-Platonic philosophers. In fact, the reformulation of 


the problematics of the Presocratics and Plato into Aristotelian 
terms is a great help to the interpreter of Aristotle, but an important 
obstacle in our study of the Presocratics. But, from another angle, 
we will see that the Aristotelian refoundation constituted one of the 
most impressive ruptures in the history of philosophy. 


The Historical Background 


The mechanist approach, for explaining both the composition of the 
universe and the structure of beings and events, notably 
generations, in the universe, is one of the principal achievements of 
Presocratic thought. One normally attributes the beginning of the 
kind of rational thought that we call philosophy to Thales, when he 
maintained that the universe is composed of water, and that 
physical and chemical actions on water explain the different forms 
of things and the events in the world. These operations include 
boiling, freezing, condensation, expansion, compression, and 
several others, all processes about which we still do not have a very 
clear idea. The world of Thales, to the extent that we can form a 
not-too-inexact image, seems quite empty of intention. In contrast, 
mythic thought, to which philosophical thought is usually opposed, 
was doubtless not shy about giving finalist explanations, if only by 
attributing the origin of events to human and/or divine intentions. 

It’s this kind of philosophy, beginning with Thales, that seems 
to have called itself, and Plato and Aristotle call it, “inquiry into 
nature” (TO Cntetv TA Epil PUOEWS, Parts of Animals 1.1, 642a29), 
more often called historia peri physeds, this expression having 
apparently served as the title of several Presocratic works. Because 
this inquiry was physical (since it was about nature, physis), 
Aristotle called those who carried it out physikoi or physiologoi. It 
does not matter much here whether these two terms are totally 
equivalent or not. The most gifted description, and the best known, 
remains that given by Socrates in the Phaedo: 


When I was a young man, Cebes, I was wonderfully keen 
on that wisdom which they call natural science, for I 
thought it splendid to know the causes of everything, why 
it comes to be, why it perishes and why it exists. I often 
changed my mind as I investigated questions such as these: 


Are living things nurtured when heat and cold produce a 
kind of putrefaction, as some say? Do we think with our 
blood, or air, or fire? (Phaedo 96a) 


We know what comes next: it’s difficult to measure the exact degree 
of irony in Socrates’s next words, but he says that at first he was 
delighted (Gopevoc, 97c6) to think that Anaxagoras could, thanks 
to his “Mind” putting everything in order (StakoouWv, 97c2) in the 
world, “assign to it the causes of things accessible to Mind,” and 
goes on to declare that he was disappointed that he found in 
Anaxagoras just another inquirer into nature, a physiologos, just like 
the others. What Socrates expected to find in this revelation of the 
causes would have been an explanation of things by showing, for 
example about the Earth, “that it was best (TO Guetvov), and that it 
is better that it be as it is” (97e). This brings in one of the 
characterizations of finalism, that of explaining things by showing 
that they are “good” and/or “beautiful.” And, for Platonists, for 
example, things are good because a god, or an agent directed by a 
god (the demiurge of the Timaeus) wanted them that way. 

This is not the place to return to the difficulties, particularly 
historical difficulties, that Plato’s text raises, for example that it 
seems to leave him wide open to the criticism addressed earlier to 
Aristotle, that of ignoring the Parmenidean crisis; indeed, he pays 
careful attention to it in other dialogues. It’s appropriate to notice, 
right away, that starting with Plato finalism critiques mechanism, 
and in a way that is systematized and developed by Aristotle. This 
is a matter of a finalism that is in a sense “adult,” one that could not 
be developed except in response to Presocratic mechanism. But this 
critique was preceded by another one, that of the naive finalism of 
myth criticized by the birth, and the triumph of mechanism. Among 
the remaining bits of evidence of philosophical mechanism aimed at 
criticizing the finalism that preceded it, one is particularly 
interesting here, because it is reported by Aristotle in one of his 
passages that critique, in a somewhat sarcastic way, the 
philosophical mechanism in question. It’s worth quoting the passage 
at some length, because we will need to come back to it: 


What prevents nature working, not for the sake of 
something, nor because it is better so, but just as the rain 
falls from the sky, not in order to make the grain grow, but 


of necessity? (In fact, what is drawn up must cool, and 
what has been cooled must become water and descend, 
and coincidentally the grain grows.) ... Why then should it 
not be the same with the parts in nature, for example, that 
our teeth should come up by necessity—the front teeth 
sharp, fitted for tearing, the molars broad and useful for 
grinding down the food—since they did not arise for this 
end, but it was merely a coincident result. Whenever then 
all the parts came about just what they would have been if 
they had come to be for an end, such things survived, 
being organized spontaneously in a fitting way; whereas 
those which grew otherwise perished and continue to 
perish, as Empedocles says of his “man-faced ox-progeny.”6 
(Physics 2.8, 198b16) 


This passage owes its fame to several factors. It has impressed 
modern readers because it seems to attribute to some Presocratics, 
including Empedocles, a pre-Darwinian theory in which, among a 
group of modifications happening to animals by chance, only the 
viable and effective modifications survive. It seems that Darwin 
attributed to Aristotle himself this prefiguration of his own 
positions. In fact, a hypothesis like this has nothing Darwinian in it, 
notably because it does not think that the deviations intervene on a 
precise character in the course of reproduction, in the case of 
animals within species (longer wings or more eggs), but seems to 
attribute a stochastic development to reproduction itself. The 
passage is also one of the most cited from the Aristotelian corpus 
because the example of rain, of which an important aspect has been 
omitted here, has served as the basis of a fundamental dispute, 
already noticed, concerning Aristotelian finalism: Is rain for 
something or not? 

And in fact, the great theoretical durability of Presocratic 
mechanism is reflected in this passage. It seems to me that there is 
little doubt that the wording of the phrase “it is thus there that 
everything happens as if things occurred for the sake of something” 
(6x0vu Lev ObV GxavTta ovvéBN Womep Kav ei EveKd TOU EylyveETO, 
198b29) reports, if not the letter, at least the spirit, of statements of 
mechanists like Empedocles. Here’s how I think one must 
reconstruct his argument: in beings that have a function (because 
no one would deny that teeth have a function, some to cut, others 


to grind), those who are not philosophers suppose that there is an 
intention at the origin of the arrangement of teeth, while in fact the 
play of mechanical causes alone is sufficient to explain this 
formation, so long as one grants to nature the possibility of 
retaining only viable combinations. As we see, in fact, that the 
incisors are made for cutting, in living beings that we see provided 
with incisors, we infer from that, that they were made for that, 
while in fact it is by chance that some teeth can cut and others 
grind. Finalist explanation is thus, for people like Empedocles, an 
illusion that affects those who are incapable of correctly grasping 
the causes of the formation and structure of things. The passage 
does not say to whom this “common” thought attributes this 
intention. Doubtless in mythic thought, which philosophy was 
trying to destroy, it was a matter of divine intervention. 

But Aristotle’s critique of this mechanist position of people like 
Empedocles, in the name of finalism, does not consist of a pure and 
simple return to the previous situation. Whatever the insufficiencies 
of this mechanist explanation, the mechanism attributed to 
Empedocles represents a decisive theoretical progress in comparison 
with the finalism that preceded it, of which one may say, as does 
Spinoza in the appendix of the first book of the Ethic, that it is an 
“asylum of ignorance.” That’s the finalism of the lines on the melon 
of Bernardin de Saint-Pierre, that nature has drawn so that the fruit 
may be divided for the family without making anyone jealous. It is 
more rational to understand that a natural selection has operated 
among beings that have been produced by the pure play of natural 
entities and forces, rather than to appeal to an intervention of 
intentions of a god or a nature. Thus, we have here, on Aristotle’s 
part, a critique of a critique, a negation of a negation. 

The “mechanistic moment” is thus a definite step forward of 
thought, one that will be critiqued and surpassed, but never 
abolished. We notice, among other things, the fact that none of the 
philosophers who have been partisans of finalism and sometimes 
violent critics of mechanism ever try to substitute teleology for 
mechanism, not even Plato. We mentioned that before; now let’s 
take a closer look. A little after the passage in the Phaedo cited 
previously, Socrates explains that the cause due to which he can be 
found sitting in prison does not reside in his bones and tendons that 
place him where he is, but in his decision to obey the laws of the 
city, according to his concept of justice. And Socrates distinguishes 


between real causes, and necessary conditions, because without his 
bones and tendons he wouldn’t be there; “but to call those things 
‘causes’ is too absurd” (99a). Despite Plato’s extreme demotion of 
mechanistic causality, he does not eliminate that sort of 
explanation, even if Socrates’s intention to stay in prison in order to 
obey his concept of justice is not only the fundamental cause, but in 
fact the only thing to deserve the name of cause, the movements of 
his bones and tendons being “that without which the cause could 
not be a cause” (Phaedo 99b4).7 Aristotle goes much further than 
Plato in taking into account this “mechanistic moment,” and that is 
why it is only with him, or with him above all, that one may speak 
of a negation of the negation. 

The first modification that Aristotle brings to this Platonic 
schema consists of completely rehabilitating material causality. We 
will see that Aristotle too introduces a hierarchy between types of 
causes, but the material cause is really a cause alongside the others. 
To the question of whether there are cases in which material causes 
are the only ones to act, Plato, like Aristotle, answers in the 
affirmative, but in conditions completely different, as we will see. 
Aristotle grants an important place to “mechanistic” explanations, 
that is, to material and efficient causes, in his study of living things, 
and that is even what is asserted, two lines before the passage cited 
earlier, right at the beginning of the chapter in the Physics we were 
discussing: “We must then explain first why nature belongs to the 
class of causes that act for the sake of something; and then the 
necessary and its place in nature” (2.8, 198b10).s “The necessary” 
being a way of designating material and efficient causalities. At the 
same time, in the first book of the Parts of Animals, when he 
declares about natural beings, particularly animals, that “there are 
then these two causes, the ‘for the sake of something’ and the ‘by 
necessity’ ” (1.1, 642a1), Aristotle shows clearly that an explanation 
is not complete if it does not present material causality, which is a 
real causality. We may summarize that by saying that finalism 
needs mechanism, but the latter does not need the former, because, 
in reducing finalist explanations to the level of anthropocentric 
illusions, mechanism claims to occupy the entire explanatory field. 
This historical circumstance is reflected in Aristotle’s position that 
there are sometimes mechanical causes that function without being 
combined with final causes, but no final cause can function alone. 
Nevertheless, it remains that when it functions with final causes, 


necessity takes, or can take, a particular form, as we will see. 

The Democritean approach does not suffer much damage from 
Socrates’s objections in the Phaedo, because it is not impossible to 
interconnect, as Kant was to do, for example, the domains of 
physical necessity and human liberty: the possibility of choosing 
freely whatever seems good and right to us does not prevent the 
construction of a mechanistic physics. Even if one rises above, in 
one way or another, the crisis begun by Parmenides, in which we 
saw a crisis in the foundations of Presocratic philosophy, it remains 
that making the order of things depend on the play of physical 
forces acting at random is tough, hence the introduction of 
organizing principles, “for example, hate, love, mind, or 
spontaneous action” (Parts of Animals 1.1, 640b7), as Aristotle says, 
alluding to Empedocles, Anaxagoras, and the atomists. Two 
domains are particularly crucial for thinking this setting things in 
order, that of the cosmos as a whole, and that of the reproduction 
of living things. 

The organizing principles proposed by the post-Parmenidean 
philosophers to explain the appearance of the cosmos, a word 
carrying in itself the signification of order and harmony, and thus of 
beauty, are ultimately of the same nature. They had to presuppose 
one or several forces (the whirl, attraction/repulsion, weight, etc.) 
acting on the material of the universe and introducing order to it, 
this process occurring once and for all, or repeating itself at more or 
less regular intervals. The rupture introduced by Platonic finalism is 
that it makes the construction of the universe depend on a rational 
will of a superhuman being. We can see that the structure of all 
these theories is fundamentally identical: it’s a narrative structure, 
that is, it recounts a series of events, with a characteristic just as 
much in common, of resting on the distinction between two 
different natural states, of which one is the result of the other. It’s a 
matter of the great distinction between one order, which is in fact a 
pre-cosmic disorder, absolute or relative, and the cosmic order 
itself. We can see clearly, and this is essential, what these 
cosmogonies have in common with their mythic parents, since a 
myth is an explanatory story that accounts for the actual state of 
things by relating it to a previous state depending on other laws 
than those that rule the present world: in myths too there is a 
preliminary phase, the Golden Age, Garden of Eden, or something 
else, which is followed, often as the consequence of a catastrophic 


event in the etymological sense of the word, for example eating the 
forbidden fruit, by a new order. 

It’s the same for the question of the reproduction of living 
things, with which all mechanists in the course of history have 
collided. Were the first living things constituted the way 
Empedocles says, according to Aristotle? And how did they pass on 
their structure to their descendants? The atomists, for example, did 
not need a demiurgic entity to constitute their complex beings, but 
they were forced to weave their atoms with affinities and 
repulsions, if only due to their geometrical shapes, which could 
explain, notably, the regular reproduction of living things within 
their species. Obviously, Aristotle was going to ask these questions. 


Aristotle’s Solution and Its Consequences 
for His Teleology 


The tradition, whose first version goes back to Plato, has given the 
Parmenidean critique a fundamentally ontological orientation: it is 
impossible to get being from nothingness, or the contrary, which 
means that one may assert nothing but the presence of an 
unchangeable being, ungenerated and eternal, of which Parmenides 
says that it is “like a well-rounded sphere” (fragment B8.43). But 
what interests us here is that which may be called the cosmological 
version of this doctrine. Because it is what concerns the generation 
of the cosmos and of that which it contains that the Parmenidean 
critique put an end to what Jonathan Barnes, in his work on 
Presocratic philosophy, called “the age of innocence.”9 
Philosophical thought was really ejected from the “Eden” (Barnes’s 
word) in which it had naively lived. If we stick to the least 
contestable case, that of the Milesians, that is, Thales, Anaximenes, 
and Anaximander, the fatal criticism of Parmenides and _ his 
disciples (we know only of Zeno and Melissus) amounts to blaming 
them, to speak in modern terms, of ignoring the second principle of 
thermodynamics, that of entropy, by deriving the organized cosmos 
such as we see it simply from the properties of the first matter of 
which it is composed. But a house does not build itself out of the 
bricks and cement left simply to their physiochemical properties. 
The responses to this existential challenge consisted, in various 
forms, of introducing into the world ontological poles of stability, 


for example, atoms that are as it were little Parmenidean beings, 
and to posit alongside the first matter of the universe adventitious 
realities capable of introducing information into this material, like 
the love and hate of Empedocles, or the Mind of Anaxagoras. Thus, 
according to these philosophers, one would be able to get around 
the entropic tendency of the universe, which makes it go toward 
simpler states, making it more probable and more stable. Plato, as 
we will see once again, is a member of this family of philosophers, 
telling a story about a negentropic ordering of the universe, even if 
he is perhaps the only one to give it a teleological spin. 

Aristotle’s solution to these problems is extremely original, 
putting him into opposition with all other ancient philosophers, and 
possibly even all other later thinkers. Not only does Aristotle not 
imagine the emergence of the cosmos from nothingness, any more 
than other Greek philosophers, but he rejected any distinction 
between a pre-cosmic phase and a cosmic phase of the universe, 
and by that fact, ended the cosmogonical period of ancient thought, 
and proposed a cosmology pure and simple. Friedrich Solmsen, in a 
marvelous book, knew how to decode this Aristotelian approach 
and to restore its originality.10 After Aristotle, thinkers returned to 
their old habit of asking how the universe was constituted. From a 
modern point of view, Aristotle’s stance can be understood in two 
ways, positive and negative. One may think, and one likes to think, 
that on this fundamental question, Aristotle, who is otherwise 
presented as the paragon of “metaphysical” thought in the Comtean 
sense of the word, demonstrated a really scientific spirit in refusing 
to engage with questions that were outside the range of his 
investigation. Because, pace Karl Marx, the human spirit often poses 
for itself, and has posed for it, questions to which it cannot respond. 
But we may also remark that, without demanding that Aristotle 
formulate the second principle of thermodynamics, he could have 
had some prescience of it, as was the case for most ancient 
philosophers.11 

Aristotle, who usually agrees with all or most people, on this 
fundamental point has a clear consciousness of his own originality: 
“Everyone says that the world was generated, but some say it was 
generated to be everlasting, others say that it is destructible like any 
other natural formation. Others again, like Empedocles of Acragas 
and Heraclitus of Ephesus, believe that it alternates, sometimes 
being as it is now and sometimes different and in a process of 


destruction, and that this continues forever” (De Caelo 1.10, 
279b12). After a short argument that Simplicius, in his commentary 
on the De Caelo (301, 31) calls “inductive,” Aristotle offers a battery 
of reasons that may be called “logical,” right to the end of chapter 
12, the end of book 1. These passages, difficult and fascinating, are, 
one may say, essentially Parmenidean. The first of these arguments, 
for example, the second in chapter 10, establishes that whatever 
exists eternally cannot change, because if there were a cause able to 
bring about this change, it would have done so already. Nothing 
can be simultaneously eternal and corruptible, or generated and 
incorruptible. By the same token, change from disorder to order is 
unthinkable. 

Not only is the world a constant mass (which for Aristotle 
means something precise because it is finished), but globally it is 
what it has always been and will be forever. In rejecting the idea 
that the elements constituting the universe would have a different 
destiny in the pre-cosmic and cosmic phases, Aristotle rids Greek 
thought of the last remnants of mythology. Within this world, there 
are many changes, including the birth of new substances, but there 
is never an appearance of really new entities. The process of the 
transmutation of the elements into each other by exchange of their 
elementary qualities (when dry and hot fire becomes dry and cold 
air, for example) is cyclical and does not bring about any entity of a 
sort that never existed before. In the Aristotelian universe, 
therefore, nothing is created, nothing is lost. Thus Aristotle avoids 
one of the stumbling blocks on which many ideas have been 
broken, that of negentropy: the best way to think of the very 
difficult question of movement from less organized to more 
organized (stones, mortar, and wood to house) is to posit that the 
more organized already existed, in one form or another, in the plans 
that the architect has in his mind or in the blueprint, for example. 
“And if that’s not how it is [i.e., if one does not accept Aristotle’s 
explanation], the world would have proceeded out of night, and ‘all 
things together,’ or nonbeing” (Metaphysics Lambda 7, 1072a19), 
Aristotle writes, after the previous chapter dedicated to 
demonstrating, perhaps with a touch of irony, the difficulties that 
overwhelmed his predecessors. 

The difficult, even unsolvable, questions about the origin of the 
world, or its order, are thus disqualified. Aristotle’s radical 
originality has been, like everything original, difficult to 


understand, and more than one interpreter, both in antiquity and 
down to our day, has tried to soften its cutting edge, for example by 
giving the Unmoved Mover, Aristotle’s god, an efficient causality. 
Its pure and eternal identity certainly represents a model for the 
cosmos, and it is indeed that which Aristotle says, when he shows 
that the first heaven tries to imitate, as best it can, the 
unchangeability of the First Mover by means of an everlasting 
circular movement. Without the First Unmoved Mover there would 
not be any movement in the world, and thus no nature, but the First 
Mover does not introduce changes into the course of things, and 
there is obviously no period prior to, or posterior to, its 
intervention, since there is no intervention. We will have to return 
to the relationship between the First Mover and finality. Aristotle is 
thus revealed to be the philosopher who has taken the Parmenidean 
critique most seriously, since he did not try to evade it by 
conciliating eternity and immutability of the All, and the birth of 
the world. That has decisive consequences for finality, and notably 
finality in the animal world. 

There is a finality when certain states of affairs or certain 
processes are explained by reference to an end. Thus, according to 
an example in the Physics, one goes somewhere in order to see 
someone, or, in the myth in the Protagoras, Hermes gives human 
beings a sense of shame and of justice so that they can live in 
society, and that is for them being able to survive when confronted 
by other animals. In these two examples, there is an intention, and 
a subject who has this intention. If thoughts like those of 
Democritus, or before him, that of the Eleatics, do not seem to have 
any room for finality, it is ultimately difficult to decide how it is for 
people like Empedocles or Anaxagoras. Doubtless Aristotle is right 
to group them among the people who do not have a teleological 
perspective, even though they are able to offer a little room for 
teleology, being forced by the facts.i2 But the notion of a goal or 
end seems to presuppose, if not always that of a subject that 
achieves or at least pursues this goal, at least the idea that things 
take place in an after, preceded by a before. If the goal is reached, 
or ought to be reached, it’s that it has not always been thus, and 
there was a time when it was not yet thus. Sometimes the finality is 
present as temporally coextensive with the concerned reality: 
nature, or the demiurge, has given, since their creation, fins to fish 
so they can move more easily, providing many advantages. But 


there has to be a time when fish were created, and thus there would 
have been a world without fish. That’s what might be called the 
normal frame of all teleology. 

A finality of this kind is certainly that of other philosophers, 
notably Plato, but it is impossible for Aristotle due to his 
cosmological position. The most important consequence of his 
position for the living world is that living species, animal and 
vegetable, are everlasting. One of the most famous passages of the 
Aristotelian corpus, at the beginning of book 2 of the Generation of 
Animals, says that living things, unable to be numerically 
everlasting (Aristotle doesn’t explain why here, but one easily 
understands why material beings that undergo so many 
transformations during their lives could not exist forever), must find 
another way to be everlasting. 


Since it is impossible that such a class of things [as 
animals] should be of an everlasting nature, therefore that 
which comes into being is everlasting in the only way 
possible. Now it is impossible for it to be everlasting as an 
individual—for the substance of things that are is in the 
particular; and if it were such it would be everlasting—but 
it is possible for it as a species. This is why there is always 
a class of human beings and animals and plants. (2.1, 
731b31) 


This passage is difficult to interpret in detail, especially the phrase 
between — and —. A. L. Peck, in a note to his translation,i3 
proposes considering that Aristotle uses the term “eternal” (diStov) 
in two senses, first an “absolute” sense, which applies to that which 
is incorruptible and divine, second in a derived sense described by 
the redundant expression, “in the way it is possible for it, in this 
way” (kad’ Ov évdéYETAL ToNdMOV, KaTA TOUTOV, 731b32), which 
applies to that which can and cannot be. We are certainly dealing 
with a “diminished” eternity, since it does not concern the substance 
(ousia) of the being under consideration, but its genos, but genera 
and all universals are ousiai only in a derived sense, as is shown in 
Metaphysics Zeta. What is important for us in this reading, which is 
not absurd, is that this specific and not numerical eternity 
(everlastingness) gives species, though eternal (everlasting), the 
possibility of including individual variations. 


We will return more than once to the permanence of species, 
but we may note immediately that if species are permanent, that 
means that they did not appear nor are they transformed at a given 
moment. That is not only impossible to imagine in the habitual 
frame of teleology, but hard to imagine at all. Thus, Aristotle is 
forced, in order to account for the finalized character of certain 
organs and characteristics of living beings, to use a highly 
ambiguous vocabulary. Aristotle’s zoological texts are scattered 
with statements like “nature always achieves the best,” “does 
nothing in vain,” “gives on one side what she takes on the other”; 
we will return to these phrases in order to develop a more complete 
understanding, but we can say already that they ought not to be 
taken as indicating that nature achieves a plan: nature did not 
choose the best among several possible choices in the usual sense of 
the verb “choose.” In an example to which we will return, Aristotle 
explains that nature assures the survival of little fish by making 
them prolific, because they suffer important losses to predators. But 
that is not the result of an observation, much less a deliberation, 14 
nature, seeing the situation, deciding to take measures to prevent 
the disappearance of the little fish: little fish have forever found in 
fecundity the means to survive. When, thus, we read in the 
Progression of Animals: “The reason [that birds flex their limbs as 
quadrupeds do] is that nature’s workmanship (6nutoupyet) is never 
purposeless, as we have said previously, but everything for the best 
possible in the circumstances” (12, 711a19), such a passage may be 
confusing even in its vocabulary, since it seems to allude to nature 
as a demiurge, but what is a demiurge that never has an occasion to 
act? The permanence of the world, and thus of living species, is 
certainly a crucial aspect of the difference separating Aristotelian 
finalism from the mechanism of Presocratic philosophers, and also 
from Platonic finalism. 

For mechanistic thinkers, to give an account of what such and 
such an animal is, is to show how it is constituted, for example, 
given the mutual affinities among such and such sorts of atoms, 
how such a species could be produced and could reproduce itself. If 
the odds that an organism so complex as that of a “superior” animal 
would be constituted by the play of chance alone are very slim, one 
may always appeal to a version of the “principle of plenitude,” 
according to which everything that is not impossible will be 
actualized in infinite time,is so a given event may reoccur an 


infinite number of times; the species “dog” would thus be actualized 
an infinite number of times. Still, the problem of reproduction 
needs to be dealt with ... Certainly, Aristotle seems to be closer to 
Plato than to Democritus, since he shares with him a finalist 
approach to nature. But ultimately, the gap between Aristotle and 
his teacher is hardly less wide than between him and Democritus. 
The difference between them is that for Plato things can arrange 
themselves, or be arranged, for the better or for the best. One may 
show quickly, while keeping in mind that the account in the 
Timaeus has a status that is difficult to nail down, that 
commentators are not always in agreement, and that Aristotle 
shows a certain levity in taking the account completely literally. It 
is certain that the world of the Timaeus was not constituted at 
random from its constituent elements, and that the demiurge made 
it by looking at the eternal and the good (29a). Nevertheless, it 
remains that the world cannot be eternal (everlasting), because it is 
material, and was generated (28b), and that goes also for the beings 
that it contains: 


The things we see were in a condition of disorderliness 
when the god introduced as much proportionality into 
them and in as many ways—making each thing 
proportional to itself and to other things—as was possible 
for making them be commensurable and proportionate. For 
at the time, they had no proportionality at all, except by 
chance (600v un TUX), nor did any of them qualify at all 
for the names we now use to name them, names like fire, 
water, etc. (Timaeus 69b, Zeyl) 


This remarkable passage shows us at least three things. First, that 
the difference between the pre-cosmic disorder and cosmic order, 
and all the difficulties that a distinction of that kind brings with it 
are both at least as marked in Plato as in previous philosophers, and 
that the passage from disorder to order is done by a teleology of the 
intentional kind, on which Aristotle turns his back. Next, for Plato, 
it is not excluded that this setting in order is done in some cases by 
chance, in the Democritean manner, but cases of that sort can only 
be marginal. Finally, one may deduce from this passage that there 
are, for Plato, two kinds of generation, primordial generation, 
which puts the animal world (since we’re interested in animals) and 


its various parts in their places, then the reproduction of living 
things within their respective species. Aristotle disagrees on all 
three points. He resolves the formidable question of the appearance 
of the cosmic order by positing that it was always there; we will see 
that he absorbs the Democritean moment completely within his 
etiology; since species were never introduced into the world, they 
have only one kind of generation, specific generation, whether 
sexual, spontaneous, or some other kind. 

To say it again, and before a good many more times in the 
following pages, the principal difference that separates Aristotle 
from other philosophers on the question of the birth of natural 
beings and especially living beings, may be expressed by the notion 
of efficiency. In a justly famous article, Michael Frede argues that it 
was with the Stoics that the modern notion of causation was put in 
place, that which, following the Galilean scientific revolution, is 
reduced to what Aristotle calls the efficient cause.ic But we see that 
all of the philosophers prior to Aristotle, including Plato, deploy an 
efficient (i.ec., moving) causality: Plato’s distinction between 
necessary conditions and divine causes does not change the fact 
that both need to find the means to effectuate something. Once 
again, Aristotle, although he too resorts to efficient causality, alone 
stands up against all the others. We can see that concerning 
animals. 

A species of animals is, for Aristotle as for all naturalists until 
the twentieth century, the group of animals sharing distinctive traits 
that are transmitted to them genetically. Aristotle characterizes the 
genetic patrimony as form, which, in animals reproducing 
themselves sexually, is transmitted to the female material by the 
male sperm by the means of a system of movements, all 
accompanied by a hot “innate breath” whose role is still debated 
among commentators. In animals that do not reproduce sexually, 
there are analogues of these different factors (male, female, etc.) to 
be examined later. In any case, an unresolved question among 
interpreters of Aristotelianism is knowing the relationships between 
the general form of an animal species and the individual form of 
each of its members. Let’s stick to the empirical observation that 
two dogs are closer to each other in form than either is to a cat, and 
that two Molossian hounds are closer to each other in form than 
either of them is to a poodle. 

But, it’s one of the cardinal doctrines of Aristotelian physics 


that form is the unmoved principle of movement, and Aristotle goes 
so far as to say that, in view of its immobility, it does not belong to 
nature, that is, that it doesn’t belong to physics. Natural beings are, 
in fact, by nature the beings that have in themselves a source of 
movement and rest: 


In respect of coming to be, it is mostly in this way that 
causes are investigated—“What comes after what? What 
was the primary agent or patient?” and so on at each step 
of the series. But the principles that naturally cause motion 
are two, of which one does not belong to nature, as it has 
no principle of motion in itself. Of this kind is whatever 
causes movement, not being itself moved, such as that 
which is completely immobile (i.e., the first being of all), 
and the essence of a thing, the form; for this is the end and 
that for the sake of which. (Physics 2.7, 198a33) 


For natural beings, the form plays the role of unmovable mover, for 
it also causes motion. It’s worth the trouble to say a little more 
about the question of the role of the immobile in natural beings, 
that is, those that are essentially mobile. 

Natural beings are, in fact, subject to multiple movements, 
notably to movements that characterize them as natural beings, 
namely those which have their origin in these beings themselves. 
Among these movements, the most fundamental is that of coming to 
be (genesis), which brings it about that in the uterus of a female, for 
example, the embryo progressively acquires its characteristics. For 
the physiologists, one must determine the order of events that leads 
to the final state that one wants to explain: 


Another question that must not be passed over without 
consideration is, whether the proper subject of our 
exposition is that with which the earlier writers concerned 
themselves, namely, the way each thing is naturally 
generated, or rather the way it is (11@)¢ EkaoTOV yiyvEeobat 
mEpUKE LOAAOV f m@c¢ goTtv). For there is no small 
difference between these two views. ... For even in house 
building, these things come about because the form of the 
house is such and such, rather than its being the case that 
the house is such and such because it comes about thus. 


For the generation is for the sake of the substance (ovoia) 
and not the substance for the sake of the generation. That 
is why Empedocles did not speak correctly when he said 
that many of the characters belonging to animals were 
merely the results of incidental occurrences during their 
development; for instance, that the backbone is as it is 
because it happened to be broken owing to the turning of 
the fetus in the womb. In so saying he overlooked the fact 
that the seed that has been constitutedi7 needs to be 
present with a power of this kind. Secondly, he neglected 
another fact, namely that the parent animal preexists, not 
only logically, but temporally. For a human being is 
generated from a human being; and thus it is because the 
parent is such and such that the generation of the child is 
thus and so. (Parts of Animals 1.1, 640a10) 


Not that Aristotle finds the course of intrauterine events leading to 
the appearance of vertebrate animals insignificant, nor does he 
refuse to this course of events all explanatory character, any more 
than he is indifferent to the manner in which the construction of a 
house occurs, notably the order in which various processes happen. 
Efficient causality is for him full-fledged causality. What he rejects 
is thinking that the sequence of movements that leads to the 
fracture of the dorsal spine is set in motion simply by the properties 
of the matter constituting this dorsal spine, and of the surrounding 
material. 

We will return in more detail to the generation of living things 
and to the role that the properties of the female matter play. What 
interests us, at this stage of the analysis, is Aristotle’s affirmation of 
the preeminence of substance in generation. This preeminence is a 
necessary consequence of the eternalist character of his cosmology. 
There is also, in Aristotle, a narrative logic in the description of the 
generation of living things. For example, the Generation of Animals 
furnishes a kind of story about the formation of the embryo during 
that generation, showing how various organs are constituted 
successively, the most important first, with the heart or its analogue 
being formed first. But such sequences cannot be the only principle 
of the movements that mark the appearance of a new living thing; it 
is also necessary that they be directed by a form that is at the same 
time their goal, for example, the human form. That’s what the 


passage from Physics book 2, cited earlier, says. But that form does 
not exist separately from concrete living humans, and that’s what 
the famous Aristotelian formula means: “human being begets 
human being.” A generator is necessary, of the same species with 
few exceptions, for an offspring to exist. But that immobile form is 
in a way the trace, at the level of each living thing, of the eternity 
and thus the global immobility of the universe. Just as that global 
immobility guarantees that one may think the universe and its 
movements without falling under Parmenides’s critique, in the same 
way it is of this immobile form that one may think the coming-to-be 
of an animal. The manner in which each animal actualizes this form 
is a problem that one may, for the moment, set to one side. 

It is thus decisive for the understanding of Aristotle’s natural 
teleology to consider it as a teleology of structures and functions 
prior to being a teleology of process, and to understand that it is a 
teleology of process because it is a teleology of structure and 
function.1s Thus there are in nature, since forever and for forever, 
animal species that are so many forms transmitted via reproduction. 
That’s why Aristotle can designate the species with the word eidos, 
one of the usual words with which he designates the form, but he 
more often designates the species with genos, a term that indicates a 
genetic community. Eidos can also refer to the fact that a group is 
taken to be a subdivision of a larger group, that called genos. Since 
it is not generated, this form (species) cannot be constructed by an 
efficient cause. 


“Many Things Happen because It Is 
Necessary” 


Aristotle’s rehabilitation of necessary causality demonstrates that he 
completely accepts the legacy of the physiologists. We have seen 
that Plato himself recognizes the activity of other causes than the 
final cause, since the world itself was established by a cooperation 
of intelligent and necessary causalities, but he sometimes hesitates 
to attribute to necessity a true causal status. But here again there is 
a remarkable difference between the teacher and the student, even 
if both affirm that there are two kinds of cause. Plato calls them 
Mind and Necessity. But the second kind of cause produces “only 
haphazard and disorderly effects every time” (46e, Zeyl). A little 


later in the dialogue (68e), Plato explains that the god has used 
these mechanical causes in order to construct a good and beautiful 
universe. In a remarkable expression, Timaeus, who has just 
recalled the distinction between two sorts of causality, divine and 
necessary, the second including only supportive causes, concludes: 
“We must search for the divine cause in all things if we are to gain 
a life of happiness. ... We must search for the necessary cause for 
the sake of the divine” (tO 5& Avaykaiov éxeivwv ydplv, 69a). 
Farther along, he will deny this necessary cause the right to be 
called “cause.” 

In opposition to Platonic positions, we must therefore see the 
importance, and the limits, of Aristotle’s rehabilitation of 
“necessary” causality. The first chapter of Parts of Animals book 1 is 
hardly concerned with the Platonists (who will be critiqued, but 
only on the question of division, in the two following chapters), but 
develops, more than any other text, the Aristotelian critique of 
Presocratic mechanism in the name of finalism. In a passage cited 
many times, we read: “It is plain then that there are two modes of 
causation, and that both of these must, so far as possible, be taken 
into account, or that at any rate an attempt must be made to 
include them both; and that those who fail in this tell us in reality 
nothing about nature” (642a13).19 First, we must note that the 
sentence is badly constructed, although that does not really get in 
the way of our understanding. The term dfAov (“it is plain”) at 
642a15 ought to govern the three words that follow it and 
introduce the two hoti (6tTt) clauses, the one before it, the other 
after.20 So we can paraphrase the passage thus: “It is clear that 
there are two sorts of causes; if one cannot apprehend both that one 
must try to clarify, it is clear that those who do not apprehend both 
do not do natural philosophy.” That which one must try to make 
“clear” is not, in fact, clear, but it would be “that those who do not 
apprehend both sorts of causes do not do natural philosophy,” that 
is, “that those who do not say why, in some cases, or cannot give 
both types of causes, are not doing natural philosophy.” 

A few lines previously (642a1), Aristotle writes, “There are 
then two causes, namely, necessity and the final end. For many 
things are produced, simply as the results of necessity.” Elsewhere, 
in the Physics for example, in appealing to a more developed 
version of his etiology (that which identifies four causes), Aristotle 
writes: “Since the causes are four, it is the business of the student of 


nature to know about them all, and if he refers to all of them, he 
will assign the ‘why’ in the way proper to his science—the matter, 
the form, the mover, and that for the sake of which” (2.7, 198a22). 
But it is a matter of the same doctrine, the binary version gathering 
several causes of the four into a single one, necessary causality 
including in general the material and efficient (moving) causes, 
“that for the sake of which” the final and formal causes. But one has 
to say “generally,” because sometimes, as we have seen, the 
efficient cause falls on the side of “that for the sake of which” and 
the formal cause combines with the material and efficient causes. 21 
In other words, the natural philosopher absolutely ought to know 
the “by necessity” of the objects that he studies. 

Necessity alongside finality, that does not mean that Aristotle 
does not introduce a hierarchy between the two. Thus, in an often- 
cited passage from the Generation of Animals, we find both the 
coexistence of these causal approaches and their ranking: “Why 
animals are generated and why there are both female and male, to 
the extent that that results from necessity, that is, from the 
proximate mover and a certain sort of matter, our exposition needs 
to try to explain those step by step, but to the degree that it is for 
the better and from the cause for the sake of something, this 
principle is higher” (2.1, 731b20). But as soon as Aristotle has 
reintroduced necessity into its rightful place by making it a full 
participant in the explanation of nature, he seems to return 
necessity back under the control of finality by introducing the 
notion of “hypothetical necessity” (or “conditional necessity”), 
which is applicable to “beings that undergo generation” and 
notably, therefore, to animals. This concept of hypothetical 
necessity has aroused debates, and publications, among interpreters. 


Hypothetical Necessity 
Aristotle presents this idea thus: 


Is it the case that “by necessity” exists in natural things 
hypothetically, or also22 absolutely? Because, in fact, [the 
physiologists] are of the opinion that necessity is to be 
found in the generation of things in the following way: it’s 
as if one were to think that the wall has been produced 


necessarily, because heavy things are naturally carried 
downward and light bodies upward, so that the stone 
foundation will be on the bottom, earth above because of 
its lightness, and the pieces of wood on top, because they 
are the lightest. But even though the wall would not come 
to be without these elements, nevertheless it is not because 
of them, except as a material cause; it is for the sake of 
sheltering and preserving certain things. Similarly in all 
other things that involve that for the sake of which: the 
product cannot come to be without things that have a 
necessary nature, but it is not due to these (except as its 
material cause); it comes to be for an end. For instance, 
why is a saw such as it is? To be in a certain way, and for 
the sake of something. This end, however, cannot be 
realized unless the saw is made of iron. It is, therefore, 
necessary for it to be of iron, if we are to have a saw and 
its function of sawing. It is thus that necessity intervenes 
hypothetically, but not as an end. Necessity is in the 
matter, while that for the sake of which is in the definition. 
(Physics 2.9, 199b34) 


Two clarifications: To say that the “by necessity” intervenes 
hypothetically but not as an end means that it is hypothetically 
necessary that the saw be made of iron, but the saw does not exist 
for the sake of being made of iron. As for the “definition” (AGyos), 
it’s another description of the form or the substance, and we will 
later on translate the crucial formula } Kata TOV AGYOV @UOLC 
(Parts of Animals 3.2, 663b23) by “Nature according to reason,” not 
without justifying the capital N in Nature. 

Besides this chapter 9 and last of Physics 2, three passages from 
the first chapter of Parts of Animals 1 deal with hypothetical 
necessity. We must quote them: 


Anyway, that which is by necessity is not met with in the 
same way in every natural being, although almost all try to 
refer their reasons to this, without having distinguished in 
how many senses “necessary” is said. But necessity in the 
absolute sense belongs to eternal [everlasting] beings, but 
hypothetical necessity also23 belongs to all beings that 
undergo generation, as it belongs to artifacts, for example 


a house and any other object of this sort. It is thus24 
necessary that such a matter be present if there is going to 
be a house or some other goal. (1.1, 639b21) 


For many things are produced because it is a necessity. But 
one may doubtless ask which necessity one is talking about 
when one says, “by necessity,” because neither of the two 
kinds defined in the philosophical treatises is suitable. In 
fact, a third sort exists among beings that undergo 
generation. We say, in fact, that food is something 
necessary according to these two sorts, but because it is 
not possible to exist without it. That’s a necessity that is in 
a way “hypothetical,” because it is the same as, since it 
belongs to an axe to cut, it is necessary that it be hard, and 
if it must be hard, it needs to be made of brass or iron, so 
too, since the body is a tool (in fact each of its parts is for 
something, as is also the whole body), it is thus necessary 
that it be such as it is and constituted of elements which 
are such that are needed for this tool. (1.1, 642a2) 


It is necessary to demonstrate things in this way: for 
example, that on the one hand, respiration is for this, and 
on the other hand, it is necessarily going to be made from 
these things. Necessity means, at the same time, that if 
this, for the sake of this, needs to exist, it is necessary that 
such and such things be the case, and at the same time that 
things are such because they are such by nature. It is 
necessary, in fact, that heat goes out and comes back in 
when it meets an obstacle, and that air be brought in. That 
is necessary. As the interior heat makes an obstacle, the 
introduction of exterior air occurs when there is a cooling. 
(642a32)25 


This means that the Aristotelian philosopher of nature will not be 
content with explaining the saw by saying that it is a tool designed 
to cut, but he must also explain what it is by saying what it is made 
out of (material cause). A saw cannot be made out of wool. It’s thus 
the idea, that is, the form, that indicates the end (sawing), which 
determines in the last analysis the type of material of which the saw 
is made. There are two questions that have interested the 


commentators, and to which they have given divergent answers. 
The first question bears on the fact of knowing if hypothetical 
necessity, which Aristotle doubtless applies to natural beings and 
notably to animals, is the only kind of necessity that concerns these 
natural entities; the second question consists of appreciating the 
degree of autonomy that necessity retains in this new configuration. 
Hasn’t Aristotle ultimately adopted a Platonist position by making 
the necessary cause a simple appendix to the final cause? In any 
case, the idea of “hypothetical necessity” seems definitely destined 
to make necessity, which is in a way the heritage of Presocratic 
philosophy, function together with finalism. Philosophers like 
Democritus or Empedocles think, on the contrary, that the only 
necessity at work in nature in general and in the animal world in 
particular is that which one may call “material necessity,” that is, 
the necessity that regulates the movement of matter by virtue of the 
properties of that matter: composite materials constituted mainly of 
earth go down, when those that are made of fire go up, and so 
forth, barring special circumstances, themselves thinkable in terms 
of material necessity. Let us undertake, therefore, in our turn, to 
reexamine (rapidly) this famous notion of hypothetical necessity. 

It is necessary to take seriously both terms in the expression 
“hypothetical necessity.” First, hypothetical necessity is necessity, 
which means that it is applied to something that cannot be 
otherwise than it is, the most “basic” definition of necessity. From 
this fact, it is imprecise to say that it is hypothetically necessary 
that a saw be made of iron, or that the survival of an organism 
obligatorily occurs by eating meat, because the saw can be made of 
bronze, and one may be vegetarian. What is necessary is that the 
saw be rigid and the food nourishing. But iron and meat do the job, 
because iron cannot be anything else than rigid, nor meat anything 
else but digestible, and that is by virtue of a material necessity. 
Doubtless one may say that an iron saw does a better job than a 
bronze saw, and that, for an individual in given circumstances, a 
carnivore regimen would be better than a vegetarian regimen. Let’s 
take an anatomical example: a blooded animal cannot live if its 
large vessel (its vena cava in modern terms) is not located in the 
front of the body; but the liver plays, at the same time as another 
function (namely the concoction of food), the role of an anchor 
point for the large vessel. That’s a hypothetical necessity: if the end, 
that the vessel be anchored, is given, it is necessary that the liver 


exist in the location where it is, as it is. But here again, that which 
can, in all rigor, be called “necessary,” is that there be an organ that 
can anchor the blood vessels, and not the specific means that nature 
has found to realize this end. Another organ could have fulfilled this 
function, possibly less well, but possibly better. We will have the 
occasion to rediscover, in the animal world, this distinction between 
that which suffices in fulfilling the function, and that which fulfills 
it better. 

But this necessity is “hypothetical” (€& Umo0OEoEews). A 
hypothesis is a proposition that is posited to serve as the basis for 
an argument, one that has been demonstrated or accepted without 
demonstration. Among the forty-two uses of the expression & 
Um00EoEws that we find in the Aristotelian corpus, a majority refer 
to a deduction of a conclusion from premises. Here’s an example 
from the Posterior Analytics: “If it is not possible to know the first 
premises, it is also not possible to know absolutely and in a proper 
sense that which follows from them, but one may know it 
hypothetically (€& Umo00éo0ewc) by assuming that the premises are 
true” (1.3, 72b13). There is a small difficulty here, that notably 
happens due to the fact that hypothetical necessity is sometimes 
called “conditional necessity.” Because if that which is necessary, 
that the saw be made of iron for example, is indeed a condition for 
achieving the end, sawing, it is indeed the goal, sawing, that is 
posited as hypothesis to make it necessary that the saw be made of 
iron. In the same way, from the fact that the organism of a 
particular blooded animal could not function without its large 
vessel having a fixed point in the middle of its course, the presence 
of a liver is indeed a condition for the survival of the animal, but it 
is the end, which would be intermediate (the fixing of the vessel), 
or general (the survival of the animal), that is the hypothesis that 
makes necessary the presence of the liver. We will find there one of 
the main differences between Aristotle and the Presocratics whom 
he criticizes. For them, in fact, it’s the necessary properties that 
determine the end. Thus, according to an argument that Aristotle 
attributes to Empedocles, if it is found that sharp teeth are formed 
simply by the play of the properties of the material, they can serve 
as front teeth for an animal. For Aristotle, on the contrary, the end 
determines the means. 

The subject has been sufficiently exhausted that we should be 
able to avoid taking it up from the start again. Two interpreters, 


David Balme and John Cooper,26 can serve as a basis for our 
discussion; they engaged in a dispute that ended in a partial 
retraction by Balme that can serve as a starting point. In his 
translation with commentary of Parts of Animals book 1 (1972), 
Balme understands lines 639b23-25 as signifying “the absolutely 
necessary is present in what is eternal, but it is the hypothetically 
necessary that is present in everything that comes to be, as it is in 
the artefacts,”27 meaning by that, that only hypothetical necessity is 
at work in the case of animals, for example. Balme, in his 
retraction, claims that only the passage at 642a6 suggests that it is 
only hypothetical necessity that would be at work in perishable 
natural beings, but that is not certain: the text says, “but, in fact, a 
third sort exists among beings subject to generation” (€oTt 5’év ye 
ToIs ExO8ot yéveotv Hf TpitnN), which does not necessarily mean that 
it exists alone. Cooper, on the other hand, argues that absolute 
necessity, which he calls “Democritean,” is indeed at work in 
perishable natural beings, but in a specific way. In the formation of 
a living being, Democritean necessity indeed plays a role, because 
the matter of which that being is constituted necessarily obeys the 
laws that govern it (as we have said, earthy composites tend 
downward, except in special cases, themselves necessary, while 
certain other composites rather go upward, etc.), but this necessity 
is exercised exclusively hypothetically, that is, in the hypothesis that 
the living being is the goal to be achieved. According to Cooper, for 
Aristotle, material composites of an animal indeed act according to 
the “laws” of matter and according to these “laws” only (and that’s 
why I called attention earlier to the fact that iron is suitable for 
being the matter for a saw “by virtue of a material necessity”), but 
the process that set these material components in motion to result 
in a particular organism only obeys a hypothetical necessity. Cooper 
is certainly right about that. 

Cooper takes an important step when he says that the initiating 
movement of material processes (in the formation of an embryo for 
example) always obeys a hypothetical necessity: if these are indeed 
processes directed by a material necessity that, for example, forms a 
membrane deployed around the fetus, it is because the materials are 
first ordered according to a hypothetical necessity to form this 
fetus.28 “Aristotle,” writes Cooper, “ ‘subsumes’ Democritean 
necessity under hypothetical necessity, in the explanation of living 
things. But that does not mean that he reduces it to hypothetical 


necessity.”29 

If then there are certain organs or life processes that are 
present or are produced without having a goal, a point strongly 
affirmed by Aristotle, one ought to consider them as due solely to 
the interaction of their material components, but they occur in an 
organism that has itself been formed necessarily, but in that case, 
according to hypothetical necessity. It is necessary, in fact, that the 
end, the organism, be given (i.e., be posited as a hypothesis) so that 
the material components make that which is required at the 
moment needed. Thus, we have here a reaffirmation of the primacy 
of structure over generation: “For since health, or a person, is of 
such and such a character, it is necessary for this or that to exist or 
be produced; it is not the case that, since this or that exists or has 
been produced, that of necessity exists or will exist” (Parts of 
Animals 1.1, 640a4). A case particularly interesting, because it 
involves an example that interpreters habitually cite to remind us 
that in Aristotle not everything is purposive in a living being, is that 
of bile: 


But even though the bile that is found in the rest of the 
body seems to be a certain residue or a certain dissolution, 
similarly it seems that the bile in the region of the liver is a 
residue, and is not for the sake of something, just like the 
excretions in the stomach and the intestines. Of course 
nature sometimes makes use even of residues; nevertheless 
it is not appropriate to look always for a purpose in every 
case; some things being as they are, bring about other 
things that happen necessarily. (Parts of Animals 4.2, 
677a11) 


Not only is bile not for the sake of some good for the animal that 
secretes it, but it is even harmful, and Aristotle claims that the less 
bile that an animal secretes, the better are its chances for a long life 
(Parts of Animals 4.2, 677a35; Posterior Analytics 2.17, 99b5). But 
the nature and the functioning of the liver bring it about that it 
produces bile necessarily in most animals. In fact, it is not necessary 
that every liver produce bile. Thus, at Parts of Animals 4.2, 676b25, 
Aristotle notes that “there are animals that do not have bile, such as 
horse, mule, ass, deer, and goat.” One may justly say that the liver 
is hypothetically necessary if one is to have the large blood vessels 


fixed to the trunk, and that the food be concocted, so that the rule 
discerned by Cooper is indeed respected: although the bile does not 
have a final cause, it is produced as a result of a sequence that 
begins with a hypothetical necessity, because the liver, which 
produces bile, indeed is the consequence of a _ hypothetical 
necessity, as we have just noted. Thus, we find a phenomenon that 
is harmful to the animal that is incidentally brought about by a 
hypothetical necessity, that is, a necessity aiming at an end, in other 
words a good. 

But it seems that there are many important exceptions to this 
schema; the principal one is noticed by Cooper himself. A passage 
in the Generation of Animals needs to be read carefully; it is 
particularly useful for us: 


It is possible that each thing exists for the sake of 
something, and is thus brought into being by the final 
cause and by the others, whichever are present in the 
definition of each thing, or which either are for the sake of 
some end or are ends for which something exists. As for 
generated things that are not like that, we must look for 
the cause in the movement and generation, considering 
that these things differ in the course of their very 
constitution. In fact, it is by necessity that an animal will 
have an eye, because one assumes that it is an animal of 
this kind (tolovSe yap CMov vxdKettat dv), but it will 
have an eye of a particular kind of necessity in another 
sense, not the sense mentioned just above, because it is its 
nature to act or be acted on in this or that way. (5.1, 
778b10) 


The first sentence provides a list of cases in which the final cause 
intervenes in the explanation of vital realities. A characteristic, 
especially an organ, can belong to an animal as a consequence of 
the essence of that animal. It then belongs to it necessarily, but not 
according to hypothetical necessity, as Cooper has seen well. We 
cannot say, “If a blooded animal is to exist, it is hypothetically 
necessary that it have blood,” or “if a bird is to exist, it is 
hypothetically necessary that it have wings,” because the blood or 
the wing is that which makes an animal blooded or a bird. Thus, the 
fact that human beings, for example, necessarily have eyes, might 


seem to be a consequence of a hypothetical necessity: if such and 
such a being is an animal, that is, a living thing provided with 
perception, then it is necessary that it have organs of perception, 
notably, in the case of the human being, eyes. In fact, the presence 
of organs of perception in an animal is necessary, not hypothetically 
(i.e., in taking into account an end or an essence), but from the fact 
that the capacity of perception is part of the essence of the animal, 
and is even definitory of the animal: an animal is a living thing (i.e., 
a being able to nourish itself and reproduce, two functions of the 
“nutritive soul”) that also has the faculty of perception (function of 
the “sensitive soul”). To be sure, there are animals that are not 
endowed with vision, like shellfish and those that perceive by touch 
alone, the basic sense that all animals possess. But a human being 
necessarily has eyes, except in the case of a monstrosity, to which 
we will return. 

That the presence of organs of perception in an animal does not 
derive from a hypothetical necessity means that the organs of 
perception are given with the animal, and we are not in a position 
of having to figure out how nature discovered that she was 
obligated (had the necessity) to dedicate an organ to a function, for 
example, to tie down the large blood vessel, or the smith the 
obligation to find a material sufficiently rigid to make a saw. 
However, one might ask oneself whether the fact that a human 
being has eyes does not derive from a hypothetical necessity. It 
seems to me that it does not, because, given that a living thing 
cannot have more than five senses, as the first chapter of De Anima 
3 demonstrates, and that the human being is one of those animals 
sufficiently perfect to have all five senses, it follows necessarily 
from the human essence that human beings have eyes and that the 
fact that certain do not have eyes is a monstrosity. There is no 
hypothetical necessity there. 

If the example of the eyes seems to be controversial, one can 
invoke others, for example that of the bipedal nature of birds. We 
read in the Parts of Animals (4.12, 693b5): “The bird is necessarily 
bipedal, because the essence (OVota) of the birds is that of blooded, 
and at the same time winged. But blooded animals move at no more 
than four points.” We have seen that being blooded and being 
winged are not hypothetically necessary characteristics for a bird, 
but are parts of its essence: one cannot say, “If there is going to be a 
bird, it is hypothetically necessary that it have wings,” because 


“winged” belongs to the definition (essence) of the bird. But the 
rationale by which Aristotle attributes bipedalism to birds rests on 
the general theory of animal movement: every blooded animal has 
four support points, and that can be verified in birds, because the 
two wings correspond to the front legs of quadrupeds, so that a bird 
necessarily has the sort of bipedalism that we observe. This is not a 
hypothetical necessity, which is now at issue, but a material 
necessity. But “winged” and “biped” are not of the same status, 
because, contrary to the fact of having wings, bipedal is not part of 
the definition of the bird, but derives from its essence via the 
general theory of animal movement. It therefore makes sense to say 
that the bird is necessarily a bipedal animal, but that necessity is 
not subsumed under hypothetical necessity, because for bipedalism 
as well as for the presence of wings, nature has yet to find the 
means necessary for the realization of an end: if the morphological 
structure of the bird is given, it will necessarily be biped. In an 
identical perspective, a remarkable passage in the Parts of Animals 
says: 


And as the sensory, locomotive, and nutritive faculties are 
found in the same part of the body, as has already been 
said elsewhere, it is necessary that the part that 
immediately possesses such principles, on the one hand in 
that it can receive all the sensibles must be a simple part, 
on the other hand, in that it is moving and active, it needs 
to be anomoiomerous. That is why in nonblooded animals 
it is the analogue of the heart that is the part in question, 
and in blooded animals, the heart. (2.1, 647a24) 


It is necessary that the “perceptive center” of an animal be a part 
that is simultaneously simple and anomoiomerous, because as a 
perceptive organ it must be simple. It is doubtful that we have here 
a hypothetical necessity because one cannot say that, given the 
hypothesis that an animal should exist, it is necessary that it have 
the sort of command center that controls its basic animal faculties, 
that is, nutrition, sensation, and movement. Rather, it’s a matter of 
a necessity that follows from the very nature of these functions: if a 
part must receive all sensibles, it must necessarily be simple; if it is 
the seat of local movement, it has to be anomoiomerous. Some 
explanations are in order. At 647a5, Aristotle explains that 


“perception occurs in all the homoiomerous parts because 
whichever of the senses is a sensation of a unique kind, and for 
each of the sensibles there is an organ of sense that can receive it. 
But that which is potentially affected by that which is actually, so 
that this and that are generically one and the same thing.” It is a 
fundamental thesis of the Aristotelian theory of perception that the 
perceiver and perceived are generically (yévet, 647a9) one and the 
same thing. But, in each perception, each sense perceives one single 
sensible quality, or more precisely, one single contrariety (cf. De 
Anima 2.11, 422a23; 3.1, 425a19). Thus, the part that perceives 
must be simple. A fortiori, then, the organ that is at the origin of all 
the sensations, that is, the heart or its analogue, must be simple. 
That does not mean that the perceptual organs, for example the eye, 
are simple (they are obviously anomoiomeries), but that the 
affected part (impressed) by the sensible be homoiomerous. But 
“the heart, in fact, is divisible into homoiomeries like each of the 
other viscera, while as a consequence of its external configuration it 
is anomoiomerous” (Parts of Animals 2.1, 647a31), that is, it is 
simultaneously simple and anomoiomerous. It is therefore able to 
be the perceptive-motor center. The very terms used by Aristotle 
seem to signify that this necessity for the heart to be the seat of 
these functions is not dictated by an end: this part, the heart or its 
analogue, “possesses immediately” (TO &yOV smpHTOV LOpLoV, 
647b27) the principles of these functions. 

The exercise of sense perception is thus framed by the set of 
necessary conditions that depend primarily on that which may be 
called a “law of compatibility,” which imposes an appropriateness, 
in fact a form of identity between the perceiver and the perceived. 
It’s not a matter of hypothetical necessity. We will return a little 
later to the relationship between the homoiomerous and 
anomoiomerous parts. 

To return to the passage cited from Generation of Animals 5.1, 
the two other cases in which there is an intervention of the end are 
described thus: “that which either is for the sake of some end, or is 
an end for which something exists,” that is, those concerned with 
finalist causal explanation, other than the attributes that belong to 
the essence of the animal (mentioned first in the passage), the 
properties that are for an end, and those that represent an end. One 
may understand better what Aristotle means if one reads this text in 
parallel with this well-known one from Parts of Animals 1: “That’s 


why one must say especially that since this is the essence of a 
human being, this is why it has these characteristics, because it 
cannot exist without these parts. If this is not possible, one must say 
the next best thing that in a general way it cannot be otherwise, or 
at least that it is good thus” (1.1, 640a33). What can we get from 
this passage about hypothetical necessity? By definition, the human 
being, qua animal, possesses perceptual organs, as we have noted. 
The second case, “it is impossible that it be otherwise,” could have 
been expressed by Aristotle in a positive form, “it is necessary that 
it be thus,” for example, if a human being is going to be alive, it is 
necessary that it have an organ for concocting food (Parts of Animals 
3.7, 670b25), but also to anchor its large blood vessel toward the 
front of the body (Parts of Animals 3.7, 670a13), this organ being, 
for it, the liver. Possibly Aristotle did not use this positive 
formulation here in order to refute in advance certain 
interpretations that might have been able to see in the first two 
cases two expressions, each a little different, of the same thing,30 
which goes contrary to the letter of Aristotle’s text that introduces 
the second explanation if the first “is not possible.” But, after what 
has been said, if the two cases describe indeed one form of necessity, 
the first does not express, in contrast to the second, a hypothetical 
necessity. James Lennox carefully avoids blending these two first 
cases into one, while he says that “the explanation takes the form of 
conditional necessity.”31 Thus we say again that for Aristotle it does 
not amount to the same thing to say that “if X is a human being, 
then it is necessary that he have sense organs (including eyes),”32 
and saying “for a human being to live, it is necessary that its food 
be concocted and its large vessel be fixed, and thus a liver is 
hypothetically necessary for the performance of these two 
functions.” The liver is not, in fact, part of the essence (definition) 
of a human being, and furthermore is not necessary by virtue of the 
general laws of animal economy, as is the case for the bipedalism of 
birds, but it is an organ that conveniently fulfills this function, 
although we cannot say that another organ could not have fulfilled 
this function. 

As for the third case, the two lists, that of the Generation of 
Animals and that of the Parts of Animals, in contrast to what it seems 
from first glance, seem to refer to the same type of explanation. The 
part of the sentence “that which either is for the sake of some end, 
or is an end for the sake of which something exists” in the passage 


in the Generation of Animals introduces a contrast between a 
characteristic that is for the sake of something (the liver for the 
sake of concocting the food, which is the final cause) and a 
characteristic that is not for the sake of something else, but itself 
constitutes its own end. An interesting example is that of the spleen, 
discussed in Parts of Animals 3.7, if only because Aristotle seems to 
experience some difficulty in dealing with it, which appears in some 
expressions that are astonishing, to say the least. At 669b26, 
Aristotle contrasts animals “that necessarily have a spleen” and 
those “that do not have it necessarily and in which it is very small,” 
obviously assimilating the absence of a spleen and the presence of a 
vestigial spleen incapable of performing the function of a spleen. 
The spleen is necessary from two points of view. From one point of 
view, morphological and structural first: from the fact of the “law” 
presented in the preceding paragraph according to which viscera 
have a double nature,33 the spleen seems to be necessary as a 
dependent of the liver. This is a matter of what has been called 
earlier a law of animal economy. But since the liver is itself divided 
in two, the spleen “is in a certain way necessary, but not very (un 
Alav) necessary” (670a1), an expression that is, at the very least, 
curious. From a functional point of view, the spleen serves both to 
fix the large blood vessel (concurrently with the liver, in a way that 
is not perfectly clear in the text), but “the liver and spleen also 
assist in the concoction of food, for being full of blood, they have a 
hot nature” (670a19). In this last function too, the spleen seems to 
supplement the liver, and anyway “it indeed seems that the spleen 
is like a false liver” (669b28). Then comes this astounding assertion: 
“It is by accident that the spleen belongs necessarily to those that 
have it” (0 5€ onANV Kata ovpBEBNKOS EF AvayKns UrdpyxeEt TOIC 
éyovolv, 670a29). It is a bit provocative to translate here Kata 
ouuBEeBnkos by “by accident”; we are rather in a context that is 
also that of “per se accidents” (ovpBeBnKOTa Kae’ aT), an 
expression that Aristotle uses to designate properties that belong 
per se to a subject without being part of its essence. Doubtless one 
must understand this expression as signifying “being necessarily 
something concomitant that is not essential” for an animal.34 

The spleen belongs necessarily to animals that have one, “but 
not very necessarily,” and some animals lack this part. We have 
here a case in point that will become much more intelligible for us 
when we will examine another theoretical tool deployed by 


Aristotle, different from hypothetical necessity, that I have called 
“the two natures.” Produced by the necessary interaction of 
material elements, the spleen is found to be produced in certain 
animals. It’s not a matter of hypothetical necessity, because this 
necessity is not for the sake of an end, as is the case for the liver: 
the spleen, if one accepts Aristotle’s texts with all their obscurities, 
their lacunas, and their bizarre expressions, seems to be used 
teleologically because it is there, and Nature knows, as we will see 
anon in detail, to use all available means, and that, according to a 
very celebrated formula, “nature, like a good housewife, has the 
habit of not throwing away anything that might prove useful” 
(Generation of Animals 2.6, 744b16). But it is present by virtue of an 
important law of animal organization that brings it about that 
viscera are paired. One may also presume that, in the case of the 
concoction of food, but also in that of the fixing of the blood 
vessels, these functions are best accomplished when the spleen 
collaborates with the liver, which corresponds to the third of the 
cases enumerated in the passage from the Parts of Animals cited 
earlier. 

It’s not a matter of a reality that, as is the case for bile, is 
produced by material necessity alone, and would be associated 
indirectly with a goal via an original hypothetical necessity, 
according to the analysis proposed by Cooper, but of an organ that 
has been produced by a material necessity (like everything that 
composes a living body), but which also participates in the goal, the 
survival of the animal, however, not as something that is necessary 
for that survival. It is better to have a spleen, because the food will 
be better concocted, and the large vessel better fixed, but this is not 
hypothetically necessary, because it is not necessary at all. In any 
case many animals do not have a spleen, or have a nonfunctional 
spleen. From all that we can rediscover a convergence between the 
two descriptions of the third cases given in the Generation of 
Animals and Parts of Animals: the spleen has indeed its end in itself, 
and can thus be considered as “something for the sake of some end” 
and, without being necessary for the performance of a function, it 
facilitates that performance, and “is well thus.” If, then, in the case 
of bile, there is indeed an originating hypothetical necessity, if one 
accepts Cooper’s analysis (it is necessary that an organ, the liver, 
fixes the large vessel if one wants the passage of blood to be 
accomplished correctly, and this organ, by material necessity, 


produces bile), there’s nothing like that for the spleen: it is not a by- 
product of an organ that is itself hypothetically necessary, and 
furthermore, the spleen is not necessary for the function to which it 
is connected, since that function could have been accomplished 
without it, even if it would have happened less well. But 
hypothetical necessity is a kind of necessity. 

The end of the passage in the Generation of Animals that we are 
in the course of studying opposes two sorts of necessity, taking the 
example of the eye. The first seems to have the form of a 
hypothetical necessity: an animal “would have an eye, because it is 
assumed that it is an animal of this kind”; but this hypothetical 
form, stressed by Lennox in relation to the first two cases, can 
express a necessity following from the essence of the animal, as we 
have seen. The second sort of necessity is a material necessity 
(“because there is produced by nature such or such an action and 
passion”). The contrast is thus between the necessity linked to 
finality, which would be hypothetical or following directly from the 
essence of an animal, and material necessity. It is the latter that 
brings it about that the eye is as it is, notably in terms of color. This 
case does not fully conform to the schema proposed by Cooper, 
because the color of the eyes, which is produced by a purely 
material necessity, is related to an end, but not by the intermediacy 
of a hypothetical necessity, but by a necessity following from the 
very essence of the animal, if our analysis of the necessity of the 
eyes (with which Cooper agrees) is correct. 

It is sometimes difficult to decide what, according to Aristotle, 
belongs to the essence of an animal, that which, in the passage of 
the Generation of Animals cited earlier, he characterizes as “that 
which belongs to the definition of each being” (778b12). To the 
point that the necessity following from the essence and hypothetical 
necessity borrow, as we saw in the parallel passage in the Parts of 
Animals, very similar formulations. In any case, it is not the 
universal character of a function that makes it follow from the 
essence of an animal. A passage from the treatise On Sleep proposes 
an interesting form of hypothetical necessity in that it is a matter of 
a trait that belongs to all animals (“each animal,” €kdotw TOV 
C@wv, 2, 455b25) and that, nevertheless, is not part of their 
essence, because it is explicable by hypothetical necessity. It is a 
precious passage also because it is almost the only one to be found 
in Aristotle’s biological writings dealing explicitly with hypothetical 


necessity, without being a methodological text, but on “actual” 
zoology: “Sleep belongs of necessity to each animal. I use the term 
‘necessity’ in its conditional sense, meaning that if an animal is to 
exist and have its own proper nature, it must have certain 
endowments; and, if these are to belong to it, certain others 
likewise must belong to it” (2, 455b25). It is not always easy, 
either, to decide whether Aristotle is appealing to hypothetical 
necessity or not. For example, in the case of the eyes, to which 
Cooper makes extensive reference. We have noted that the fact of 
having eyes, for example for a human being, does not arise from 
hypothetical necessity. From the fact that certain animals, “human 
beings, birds, viviparous and oviparous quadrupeds” (Parts of 
Animals 2.13, 657a25), have fluid eyes it follows that nature has 
endowed them with eyelids to protect them. The eyelid seems to be 
an incontestable example of hypothetical necessity: the fluidity of 
the eyes makes it necessary that they be protected. But should one 
consider, as does Cooper, that the fact of having fluid eyes is 
hypothetically necessary for the animals that have them? That is 
not sure. Perhaps it would be better to think that, given that this is 
a human being, for example, it is better that it have fluid eyes 
rather than hard eyes, like those of insects. But that does not make 
fluid eyes necessary: some animals that have fluid eyes could surely 
live with dry eyes, even if they would live less well, and Aristotle, 
as we will see, defines a threshold of acceptability for 
disadvantageous characteristics that an animal can have. We thus 
rediscover here a case close to that of the spleen. 

We can from that make a little more precise what hypothetical 
necessity is by considering some of its characteristics, starting by 
coming back to a point already discussed. A characteristic is said to 
belong to, or to be formed in, an animal by hypothetical necessity 
if, given the essence of that animal, the characteristic in question is 
necessary for its existence, or for the carrying out of the functions of 
that animal. But, as the text of Physics 2.9 says, “The necessary 
resides in the matter, while that for the sake of which is in the idea” 
(200a14). No matter how tied to the end it may be, hypothetical 
necessity thus is applied to the matter of the animal under 
consideration, as is also the case for the saw: if there should be a 
saw, it must be made of iron or bronze, that is, that its matter be 
iron or bronze. There’s a fundamental point that has escaped many 
commentators who have believed that this “new” material necessity 


abolishes “mechanical” material necessity as described by the 
Presocratics, and such as Aristotle saw at work both in nonliving 
and living things. The finality at work in living beings does not 
work miracles, if one means by “miracle” something that happens 
or exists in contravention of the laws of nature. The matter that 
composes living beings can only obey what we call the laws of 
nature: Aristotle’s finalism does not carry him back to a magico- 
mythic level, as we have seen, and Aristotle, as we will see again 
later, was not a vitalist of exception as was Bichat. In a sense, then, 
and Cooper has adopted this position contrary to many others, there 
is only, in the animal world, necessity in the sense of material 
necessity, but it becomes hypothetical when it contributes to the 
realization of an end. 

One must not be misled concerning the sense of this last 
assertion, for material necessity cannot by itself produce a living 
being. When a material element intervenes in the production of an 
animal, for example during the development of the embryo in 
utero, it indeed does so according to its own properties, but if it is 
not directed by an end, which Aristotle defines as form or soul, 
there will not be generation. This is true both at the level of the 
formation of the parts and at that of entire animals. 

Among the passages that present this doctrine, the most 
famous, to which we will soon return, is found in the Generation of 
Animals: 


If then the hot and the cold can make something hard or 
soft, sticky or brittle, and all the other properties of this 
sort that belong to animated parts, on the other hand, the 
reason for which this becomes flesh, that becomes bone, 
the hot and cold can no longer produce: it is the movement 
of the generator that is in actuality (entelechy) what is 
potentially that from which there is a generation, as in the 
case of that which is generated by art, for hot and cold 
make the iron hard or soft, but what makes the sword is 
the movement of the tools, a movement that possesses the 
principle of the art. (2.1, 734b31) 


Thus, hypothetical necessity does not replace Democritean necessity 
in living things: just as much in the production concerning the 
structure of an animal, given that the animal is what it is, this 


generation or structure requires a certain material disposed in a 
certain way. In the image of the wall presented at Physics 2.9, it is 
necessary that the stones be located beneath the earth, which is 
below the wood, for if the stones were in the upper part of the wall 
it would collapse. But it is the mason who carries out the project of 
a wall that will be a part of a house, and it is the mason who can 
arrange the constituent parts in a way to fulfill that function. But 
the stones, earth, and wood, once arranged in a “viable” wall, keep 
their material properties, notably that some are heavier than others, 
and thus continue to be subject to Democritean necessity alone. 
Cooper, as we have seen, expresses this very correctly when he says 
that “Aristotle subsumes Democritean necessity under hypothetical 
necessity.” Reciprocally, hypothetical necessity is not substituted for 
the end, nor does it indicate the end, unless an Empedoclean 
position is adopted (as described by Aristotle). Or, to put things in 
yet another way, if it’s going to saw, the saw must hypothetically be 
made of iron, but if the saw needs to be made of iron, it is not 
hypothetically necessary that it be able to saw. 

Ultimately, what is it that makes something necessary, and in 
this instance, hypothetically necessary, that human beings have 
eyelids, and eyelids of a certain kind, and one may pose the same 
question for bones, organs, and so on? It is the fact that human 
beings have always existed, and will continue to exist forever, with 
the kind of eyelid that they have, that this sort of eyelid 
accomplishes a function that brings it about that, integrated into the 
whole set of functions of the human body, it permits, or facilitates, 
the everlasting survival of the human species. The human eyelid 
cannot be other than it is, because it has never been, and will never 
be otherwise; this is due to the fact that, during the conception of a 
human being, the female matter is informed in a specific way by the 
movements transmitted by the male sperm, and also by the 
movements proper to this matter. The matter is not an inert reality, 
as we will recall later, and this information, being applied 
successively to all the parts during the formation of the embryo, 
results in eyelids of a certain kind being formed. We must note that 
this necessity that comes from the form is a natural necessity, which 
is not always exercised, but “most of the time,” since animal 
reproduction is not without hazards: not only are there small 
variations that bring it about that, for example, the eyelid of 
Socrates is not that of Coriscus, but there sometimes are real 


deviations that give birth to monsters. These deviations are mostly 
due to the fact that the female material is incompletely or badly 
formed by semen brought to it by the male. 

There are cases of hypothetical necessity that may be called 
“doubtful,” because they are in some way “negative.” Thus, at Parts 
of Animals 3.1, 661b26, Aristotle, while applying a finalist principle 
according to which nature provides the means to those able to use 
them, writes: 


One must grasp a general fact that will be found applicable 
not only in this case but also in many others that will be 
dealt with later on. Nature allots each weapon, offensive 
and defensive alike, to those animals alone that can use it; 
or, if not to them alone, to them in a more marked degree; 
and she allots it in its most perfect state to those that can 
use it best; and this whether it be a sting, or a spur, or 
horns, or tusks, or what it may be of that kind. Thus as 
males are stronger and more courageous than females, it is 
in males that such parts as those are found, either 
exclusively, as in some species, or more fully developed, as 
in others. For though females are of course provided with 
such parts as they are necessary for them, the parts, for 
instance, that serve their nutrition, they have even these in 
an inferior degree, and the parts that answer no such 
necessary purpose they do not possess at all. This explains 
why stags have antlers, while does have none. 


We need to make several remarks about this passage. The two 
mentions of the “necessary” (GvayKatov) at 661b34 and 36 (the 
parts that are necessary even for females and those that have “no 
necessary purpose”) do not appeal to the same kind of necessity. 
The necessity of having a digestive tract follows directly from the 
very essence of the animal such as it is and, as we have seen, is not 
a hypothetical necessity. As we will see, to say that antlers are 
useless for stags is only approximately true, and to say that antlers 
are not necessary for the females means that their possession has 
such inconveniences that they would put the survival of the does in 
danger, as we will also see. This case is different from that of the 
ears of birds, which we will discuss, because it would certainly have 
been advantageous for birds to have ears, while here we can 


doubtless apply the schema of hypothetical necessity: if the does are 
going to survive, a sine qua non condition is that they do not have 
antlers. But that an absence be hypothetically necessary doubtless 
constitutes a limiting case of hypothetical necessity. 

Certain absences, on the other hand, cannot be explained by 
hypothetical necessity. The short chapter 2.12 of the Parts of 
Animals explains why birds do not have ears. In fact, they do not 
have enough material to make ears because the supply of material 
available in these animals was used up in making feathers, a 
situation that we will find again concerning horns. This absence of 
ears is a necessary fact (if there is no matter, necessarily there will 
not be the organ), but it is difficult to see a hypothetical necessity 
or to derive this absence from a fundamental hypothetical necessity. 
It is interesting to compare this with the passage in Generation of 
Animals 5.2, 781b22, that discusses the seal, which also does not 
have ears. But the reason for that is that, from the fact of living 
primarily in the water, not only would the ears be useless, but they 
would even be harmful by accumulating water. It is nevertheless 
not certain that one may find here the traces of a hypothetical 
necessity, even though negative. The absence of ears, though it is 
assuredly advantageous to the seal, is doubtless not necessary in the 
sense that one may imagine that a seal could survive with ears. 
Otters and beavers, mentioned by Aristotle several times, live in the 
water and have ears, a fact that can be difficult to ignore. 

There is, finally, a case that goes contrary to the pretention of 
commentators like Balme and Cooper to cover the entire field of 
zoology with hypothetical necessity. There is the example, 
particularly interesting and often invoked, of the formation of 
anomoiomerous parts from homoiomerous parts. It indeed seems 
hypothetically necessary that homoiomeries have the properties 
that they do: 


The homoiomerous parts are for the sake of the 
anomoiomeries. From these latter in fact come functions 
and actions, for example, an eye, a nose, a whole face, a 
finger, a hand, a whole arm. But given that the actions and 
movements that belong as much to whole animals as to 
parts of this kind are present in many different forms, it is 
necessary that their components have different powers. In 
fact, in some cases softness is needed, and in others 


hardness, in some cases the ability to extend is needed, 
and in others flexing. To the homoiomeries have been 
distributed the powers of this kind individually (one of 
them is soft, another hard, one humid, another dry, one 
sticky, another brittle). (Parts of Animals 2.1, 646b11) 


Thus, we have here a schema of the type: if bones need to support 
flesh, they have to be hard. But that’s not where Aristotle goes, 
because a few lines farther along, he writes: 


These different powers serve the hand for pressing and 
grasping. That is why the instrumental parts (Ta dpyavika 
TV wOpiwv) are composed of bone, tendon, flesh, and 
other parts of this kind, but the latter are not composed of 
the former. Thus, as they are for the sake of something, by 
virtue of that cause (the final cause), these parts 
(homoiomeries and anomoiomeries) are arranged as we 
have said; but when one tries to find out also how it is 
necessarily thus, it is obvious that there existed already 
among them (the homoiomerous parts) by necessity the 
mutual relationships that they have. (Parts of Animals 2.1, 
646b24) 


It’s a matter here of a situation purely Democritean in which the 
components that constitute more complex beings have among them 
preexisting affinities of forms that explain their aggregations. We 
are in a schema, one that we will study in more detail, different 
from that of hypothetical necessity, a schema according to which 
the form makes use of a state of affairs in which it does not 
participate: nature has to profit from these properties of 
homoiomerous parts, which they owe to the relationships that they 
have between each other since forever, to make them serve for the 
construction of anomoiomerous parts. It is because flesh and bone 
had between them determinate relationships that they could allow 
the flexion of members in a manner appropriate to each species. 
One cannot help finding in a passage like this an echo of 
Democritus’s “hooked atoms.” 

In order to complete our discussion of Aristotle’s hypothetical 
necessity, it is useful and very important to notice in what context 
Aristotle appeals to it. One must note that the explicit references to 


this doctrine in the presentation of the properties of animals are 
rare (we have presented just one, concerning sleep), the other 
references are found in methodological passages, but also in 
polemics against the mechanism of the Presocratics. But this 
mechanism puts into operation two theoretical schemas that are 
closely linked. The first affirms that there are no goals in nature, the 
second that structures are explained by how they came to be, and 
not how they came to be by what they are, two positions absolutely 
opposite to those adopted by Aristotle. Doubtless this relationship 
between structure and genesis is precisely the main point of 
disagreement between Aristotle and people like Democritus, since 
for them, structure is constituted simply by the play of material 
necessity, while for Aristotle, a new structure cannot be constituted 
unless it is posited by an already existent structure, that the new 
structure reproduces, with individual variations, which in turn 
depend on material necessity. It is necessary that a being exist 
before it comes into being. If one does not want to abandon the 
major achievement of Presocratic philosophy, namely determinism 
(we repeat, Aristotle has no intention of adhering to a miraculous 
conception of nature), it is necessary to maintain that necessity, 
which is material necessity in that it depends on the properties of 
matter, can be in some way regulated by finality. 

I would therefore be ultimately inclined to argue that the 
doctrine of hypothetical necessity is above all polemical, meant to 
attack philosophers like Democritus on their cardinal concept, that 
of necessity, and show that the very notion of necessity can be 
rescued from an Aristotelian point of view, if only one gives it the 
form of hypothetical necessity. That it is more a matter of polemic 
than of science can be seen from at least two indications: First, as 
we have already noted, in many cases it is undecidable whether or 
not one may take them as cases of hypothetical necessity. Second, 
Aristotle appeals to hypothetical necessity primarily, or for the most 
part, to explain processes of generation, and that is easy to 
understand if one remembers that for the Presocratics, generation is 
the main starting point of the explanation of natural realities. But 
when he is himself explaining the generation of animals or their 
parts, Aristotle makes little or no appeal to hypothetical necessity. 
Thus, it is remarkable that in the work where Aristotle deals 
scientifically with animal generation, the Generation of Animals, he 
makes no explicit appeal to hypothetical necessity. Of course, 


Aristotle shows that by use of his concept of hypothetical necessity 
Presocratic mechanism can be attached to Aristotelian finalism, 
because controlled by it, but Aristotle gives only a rather weak 
heuristic value to hypothetical necessity. Everything happens as if 
this concept, useful in his anti-mechanist polemic, has been 
subsumed under a more effective schema, one that we will call, 
though this name has not become usual, “the two natures.” 


The Two Natures 


In the chapter of Parts of Animals 3 dedicated to horns, Aristotle 
gives us a kind of summary of his entire zoology; that is the main 
reason why commentators have so often leaned on this text. Horns 
are made of earthy matter contained in the animals, which 
“necessarily flows upward, to be distributed in some to the teeth 
and defenses, in others to the horns” (Parts of Animals 3.2, 663b34, 
after PP). Aristotle conceives this earthy matter—without 
explaining why it moves upward (since earthy matter ought 
necessarily to tend downward3s), like a residue of the digestion of 
food. Digestion is a necessary process that Aristotle, like many 
among the ancients, assimilated to concoction, which results in 
different sorts of substances, of which the most important is blood, 
produced in the heart as a consequence of its heat. The other parts 
are formed under the influence, notably, of hot and cold, for 
example the rigid parts, like bones, teeth, horns, and cartilage. We 
will come back to that with more details. 

What Aristotle calls the parts of animals, whether they are 
homoiomeries (blood, flesh), anomoiomeries (face, limbs), or 
intermediate like the heart, which is indeed composed of a unique 
material but in a form that cannot be divided into hearts, are not 
formed by a single play of the properties that compose them (earth, 
water, air, sometimes fire), during the generation of the animal. 
They are constituted under the control of the end, which is the 
essence of the animal under consideration. Some of them, following 
necessarily from the essence of the animal, like blood; others, as 
hypothetically necessary for the existence and functioning of the 
organism in question. We have seen that for bones. Aristotle has 
explained to us that it is the form of the parent animals that in the 
last resort determine the successive appearance of all the parts with 


the properties that they have. This form is transmitted by the 
movements impressed by the semen of the male on the female 
material. That’s what the famous passage of Generation of Animals 
cited previously says, without actually mentioning “form”: 


If then the hot and the cold can make something hard or 
soft, sticky or brittle, and all the other properties of this 
sort that belong to animated parts, on the other hand, the 
reason for which this becomes flesh, that becomes bone, 
the hot and cold can no longer produce: it is the movement 
of the generator that is an actuality (entelechy) what is 
potentially that from which there is a generation. (2.1, 
734b31) 


What the movements of the generator introduce is a proportion, a 
ratio in the mathematical sense (the Greek term logos covers the 
same semantic territory as the French term raison) between the 
constituents of the matter, for even when Aristotle says that the 
matter of horns is “earthy,” that in no way means that they are 
composed only of earth. 

First we must add a clarification whose importance will be 
grasped in the next chapter: that which has just been said is valid 
only in the case of sexual reproduction, and concerns only 
indirectly, or with important amendments, all the living things, 
vegetable and animal, that reproduce in other ways, notably 
spontaneously. Next, to avoid the impression of schematism that 
arises from this conception of generation, we can make two 
remarks, repeating things that have already been said. First, the 
system of movements is proper to each species; human flesh is not 
the same thing as dog flesh. Aristotle even goes further by studying 
the resemblances between offspring and their ancestors over several 
generations, for the system of movements of the father of Socrates is 
not the same as that of the father of Coriscus. Next, Aristotle does 
not conceive of the female matter as pure passivity: not only does it 
resist the imposition of a form brought by the movements of the 
male semen (thus transmitting to the offspring certain maternal 
traits), but it is itself provided with a form that, in certain cases, 
leads the female to produce living beings, certainly imperfect, but 
alive none the less, as in the case of wind eggs.36 We will need to 
talk about that again. 


A second moment in the generation of an animal also depends 
on its specific form and the individual form of members of its 
lineage. In fact, once flesh and bone have been formed it is still 
necessary to assemble them and other homoiomeries to make limbs 
and organs. This process of composition is also regulated by the 
form of the animal. But what especially interests Aristotle, in his 
“eternalist” perspective, is first to shine a light on the hylomorphic 
relationship that makes an animal exist and be everlastingly viable. 
Then it is necessary to see how each part is constituted under the 
control of the form. We have there one of the basic schemas of 
Aristotelian biology. This situation is perfectly described by a 
remark that Aristotle makes about horns: “Since necessary nature 
exists, let us say how rational Nature37 uses that which exists by 
necessity for the sake of something” (Il@c 6€ Tij¢ Avaykaiac 
MUVOEWS EXOVONS TOIS UdpxYOoUvOLV €F AvayKNs h KaTA TOV AdyOV 
@volc EvEKA TOU KaTAKEYpNTal A€yw@pev, Parts of Animals 3.2, 
663b22). The “necessary nature” of an animal is what the first 
chapter of Parts of Animals book 1 calls its “material nature” (DAtKH 
@votc, Parts of Animals 1.1, 640b29), the same passage comparing it 
to the material nature of a bed, the wood or the brass. This material 
is endowed with natural properties, like heaviness/lightness, 
hardness/softness, that determine certain movements. Thus earth 
can’t go anywhere but down. But we must remember that the 
organs of animals are never made of one single pure element, earth 
for example, but are always a mixture of elements. As for “rational 
Nature,” that is what book 1 calls “Nature according to form” ( 
KATA THV LOpPAV @Uotc, 640b28), or sometimes “Nature as 
substance” (ousia, 641a25),3s or “soul” (641a1). 

One of the major differences between this schema and that of 
hypothetical necessity is that the necessary nature is a given (the 
genitive absolute Tijs dvayKaiac mvoEews ExOVONS probably has a 
causal value: “since necessary nature exists”) and that the Nature 
uses “that which exists by necessity.” Material nature recovers an 
ontological autonomy that the relationship of hypothetical necessity 
had masked, since in that relationship the end “dictated” the 
manner in which the material had to be arranged: if there must be a 
saw, or lungs, or horns, the matter must be used thus and so and 
functions in such and such a way. In the new schema, the Nature 
finds before herself before a certain quantity of earthy matter and 
she possesses the potentiality, by introducing into it a proportion, of 


transforming it into various “parts,” “for Nature takes it from there 
[the teeth] and gives it to the horns, that is, that the food destined 
to form teeth is used to grow the horns” (Parts of Animals 3.2, 
664a1). For horns are big consumers of earthy matter. Aristotle 
notes elsewhere that this problem does not arise for animals that 
have a sufficient quantity of such and such matter, that is large 
animals, and “we know of no very small animals that have horns: 
the smallest, in fact, that is known is the gazelle” (663b27). From 
forever, then, Nature has decided that it was better to give teeth or 
horns to cattle, for example. Why don’t the animals with horns have 
enough earthy matter to allow rational Nature to give them both 
plenty of teeth and horns? The answer, which Aristotle does not 
give explicitly, doubtless relies on the fact that teeth and horns are 
formed from the food, and that the animal can eat only so much 
food.39 

So, Aristotle offers us an amazing construction that, by putting 
into operation the law of organic correlation and the law of the 
subordination of characters, is at the same time a remarkable 
example of biological thought. One had to wait twenty-three 
centuries to find again, in Cuvier, a structure of the same kind. We 
said some of that when we cited his Research on the Fossil Bones of 
Quadrupeds, and we will see it again when we deal with the 
diversity of animals. Nature having chosen to make horns, because 
they represent a vital advantage for the animals that have them, 
found herself short of earthy matter and could not provide these 
animals with two ranks of teeth. Actually, the food may come to 
their stomach poorly refined, which would be a big disadvantage. 
Digestion is, in fact, a basic function of living things, and it is even 
the case that the faculty of digesting distinguishes living from 
nonliving. Nature mitigates that inconvenience by giving animals 
with horns a system with several stomachs that allows them to 
ruminate and sufficiently elaborate their food. One may add a detail 
to this picture, one that concerns feet. Aristotle counts three kinds 
of feet according to the number of their divisions: solid-hooved, like 
the horse; polydactylous, like human beings and bears; and cloven- 
hooved, with the foot divided in two. Aristotle appeals to several 
principles to provide an account of how Nature manages the 
plurality of forms of animal feet. Nature does not give horns to 
polydactylous animals because they do not need them; because they 
can have claws, teeth, or other means of defense; and according to a 


major Aristotelian teleological principle, Nature does not 
(generally) provide redundant organs. But, on the other hand, 
Nature has made a cloven hoof for most animals with horns 
(Aristotle provides only one exception, the “Indian ass,” which may 
be the Indian rhinoceros) in order to economize the earthy matter 
of which the horns are made, and also the hooves (3.2, 663a31). A 
cloven hoof in fact uses up less matter than a solid hoof, and that is 
why equids do not have horns. It is also a question of a finalized 
action by rational Nature, one consisting of managing the material 
provided that she cannot change. 

Before returning to the horns, an inexhaustible example, we 
can clarify the relationship between necessary nature and rational 
Nature by considering some other examples from the Parts of 
Animals, first that of the brain. Book 2 chapter 7, dedicated to the 
brain, is a little disorganized and some more knowledgeable, and 
more daring, than I, could conclude that it is put together out of 
chronologically distinct layers. This chapter begins by comparing 
the brain to the spinal marrow, in noting that the brain is the 
beginning point of the spinal marrow, confirmed by perception 
(“one sees,” Op&iv, 652a26); although the marrow is warm, while 
the brain is cold, but we should not be surprised about that since 
“Nature always manages (unyavdtal), as a remedy for any excess 
to set beside it, its contrary for the sake of equalizing (G@vtodCy) the 
excess of the other” (652a31). Which implies that the brain is the 
“principle” (4px) of the spinal marrow in the sense of “origin” and 
not in a strong sense of existential basis. Following considerations 
of the relationships between the brain and perception (there aren’t 
any) and the brain and the soul (there aren’t any of them either, 
because if the soul is somewhere, it is in a warm place). 

Then Aristotle repeats in a more universal form what would be 
for modern biology what could be called the law of equilibrium of 
organs: 


But since absolutely everything needs a counterbalance to 
achieve measure and the mean (for the mean has the 
substance and proportion that the two extremes, taken 
separately, do not) for this reason to balance the location 
of the heart and the heat to be found there, Nature has 
devised (uguanxavntat) the brain, and for the sake of 
this, this part that combines the nature of water and of 


earth is present in animals. And for this reason, all blooded 
animals have a brain, while pretty much none of the others 
have one, unless by analogy, for example, for the octopus. 
(652b16) 


Here too the chronological interpreters have run wild. David Balme, 
for example, as we have seen, using the pretext that the History of 
Animals (1.16, 494b28, and 4.1, 534b4) says that octopuses, like all 
mollusks, have a small brain, concludes that this last treatise, being 
more “accurate,” is later.40 

We see clearly here that nature, which here is rational Nature 
(the word A.oyoc is here translated as “proportion”), is the maker of 
order and ousia, like the Mind of the Timaeus, but with a 
fundamental difference. Aristotle’s repeated use of the verb 
unxavao8at,41 translated “to construct,” “to devise,” shows the 
distance that separates him from Plato. Of course, unyavadobat 
does mean “to artfully imagine or bring into being,” but often it is 
taken, pejoratively, to mean “to scheme or plot,” just as the noun 
unxavr means an ingenious invention, but also an expedient, a 
machination, an artifice. When the word designates a “machine,” it 
is often a theatrical machine, the deus ex machina that fools the 
audience completely. The machination put into operation by the 
Aristotelian Nature is not a demonstration of power, but the mark 
of a weakness that obliges her to take detours. Aristotle’s Nature is 
a sly Nature that tries to get the best of a situation, though ruled by 
necessary laws that she cannot modify. We get this also in the 
repeated use of the verb katayprobal, “to use, to apply,” in the 
passage speaking of the two natures (necessary and rational): 
“Nature uses the excess of the residue of a body of this kind, which 
is present in the larger animals, for their defense and benefit” 
(663b32). We are definitely far from the dominant Mind of Plato. 
We will see, in the next chapter, the consequences of this at the 
level of nature as a whole. We are also far from the hypothetical 
necessity in which the form dictates conditions to the matter. But, 
returning for a moment to the horns, we can complete our picture 
of the relationships between mechanism and finality in Aristotle. 

There are limiting cases, like that of deer, which Aristotle 
discusses at some length, or that of antelopes, goats, or bison. Like 
other animals with horns, stags make theirs with the earthy matter 
that Nature has not dedicated to their teeth. But in their case, the 


negotiation between necessary nature and rational Nature goes 
badly, “because the large size of their antlers and the multiple 
ramifications are more harmful to them than useful” (663a10). 
Aristotle does not say that their antlers are useless, and everyone 
knows their role in combat between males during rutting season. As 
in other cases, Nature compensates for this disadvantageous trait by 
giving the stag speed, and the limbs that make that possible, 
allowing the stag to escape from its predators. But one cannot help 
thinking that it would have been more expedient to give them 
antlers a little smaller and use the matter thus economized for a 
more complete dentition. As for antelopes and goats, they are, with 
stags, animals “in which the excess of development of the horns 
makes them naturally useless” (663a8), but in them, the lesser 
development of the horns brings it about that they can use them in 
certain cases to defend themselves (doubtless one may think that in 
that case the enemies are small enough), and that in other cases 
(doubtless, large predators) Nature has given speed to them too. 
The teleological principle of sufficiency, according to which “Nature 
has not given to the same animals the means of defense that would 
be simultaneously sufficient and plural” (663a17) is thus not 
violated. 

The case of bison demands a closer look. The text of Parts of 
Animals 3.2 says, “In bison (for their horns are by nature curved 
toward each other) Nature has added the ability of projecting their 
excrement” (663a14). Thus, Aristotle does not envisage bison as 
aggressive animals capable of charging their enemies, but as fearful 
animals. Since “its size is equal to that of a bull and more massive 
than that of an ox” (History of Animals 9.45, 630a20), the bison 
cannot be ranked among the animals whose large size assures 
safety, since the ox and bull are not either. Doubtless we need to be 
sure of exactly what Aristotle calls a Bovdooc, which we translate 
“bison.” He thinks that the disposition of their horns, turned toward 
each other, makes them useless for defense or offense. And, he says, 
they are disposed thus “by nature” (mé@uxke, 663a14). But that can’t 
be rational Nature, which is obligated to take a corrective measure 
(the projection of excrements) to make up for the inefficiency of the 
horns as organs of defense: thus, this is a matter of “necessary 
nature.” Aristotle does not say about these horns, as he does of 
those of the stag, that “they are more harmful than helpful,” and 
one might presume that, for him, the horns of bison are useless to 


these fearful animals. The best solution is thus to consider the horns 
of bison as the result of necessary movements that affect the 
material of which bison are composed. Nonetheless, they are as 
they are necessarily, but not by a hypothetical necessity. This 
situation is reminiscent of that of bile, discussed earlier. It seems to 
contradict the teleological principle that “nature does nothing in 
vain.” In fact, the case of the bison, like that also of bile, can help 
us determine the exact significance of this principle, and also the 
principle according to which “nature always brings about the best.” 
Some of the material ruled by necessary nature escapes the action 
of rational Nature. 

We can take another step thanks to the does. They do not have 
antlers, but then why don’t they have two ranks of teeth, since the 
matter that would have gone to make their antlers is still available? 
“Antlers have been refused to the females from the fact that are not 
useful even for the males, but they are less harmful to the males 
because of their strength” (3.2, 664a6). In other words, males, due 
to their strength, are able to support the inconvenience of their 
large antlers, and to survive everlastingly as a species. But we may 
dare say, “just barely,” and animals similar but less robust would 
not succeed. That’s the case with does. But “as for the fact that does 
do not have antlers, though in terms of teeth they are like the 
males, the cause is that the two sexes have the same nature, namely 
that of animals with horns” (664a4). In the strategy that Nature 
puts into operation to assure the perpetuity of species, whatever 
relates to reproduction is obviously crucial. But, at least if we leave 
to one side the case of nonsexual generation, like spontaneous 
generation,42 the rule that directs this reproduction, and the 
possibility of hybridity does not challenge it, is that it takes place 
between animals of the same species. Stags (and does) could, in 
fact, reproduce with females (and males) of other species, provided, 
says Aristotle, that the other species are of a comparable size with 
deer, and that they would have identical durations of gestation.43 
But this kind of event remains for Aristotle exceptional, and thus 
lacks one of the characteristics of a natural event, namely, to 
happen “always or for the most part.”44 Furthermore, Aristotle 
seems to have thought that the offspring of these trans-specific 
unions would not be fertile. We will come back to that point later. 
Thus, it is necessary that the stag and the doe be animals with 
horns, which implies a certain number of characteristics, among 


which one might mention: having horns, for sure, having just one 
rank of teeth, having several stomachs, having a cloven hoof. But 
certain animals may lack some of these characteristics and 
nevertheless be part of the family of horned animals, like the Indian 
ass, which does not have a cloven hoof, and the oryx, which 
(according to Aristotle) has just one horn. Thus it is necessary that 
the doe be a horned animal without horns, because it would be fatal 
for her to have horns, which shows that the expression “animal 
with horns” is descriptive, but in the same manner as the fact of 
having a cloven hoof, which does not reveal the essence of these 
animals. 

We can then answer the question: Why has Nature not used the 
earthy matter made available by the absence of horns to give does a 
double rank of teeth? We can give two answers to that. The first is 
partial and insufficient. It consists of noticing that the problem is 
less serious for the does than for the stags, because they have less 
earthy matter from the fact that they are smaller than the stags.45 
The second is that the presence of a double rank of teeth would lead 
to a profound reorganization of the doe’s organism, particularly its 
digestive system, because the presence of several stomachs would 
then become useless, so the does would violate an important 
teleological principle often posited by Aristotle, according to which 
Nature does not provide two different organs for the same 
function,46 because “Nature does nothing in vain.” A doe with two 
ranks of teeth would thus not be an animal of the same species as 
the stag, and would have acquired a secondary characteristic 
(having two ranks of teeth) while losing a fundamental 
characteristic (being able to reproduce within its species). We thus 
have here an example of the application of what Cuvier called the 
“law of the subordination of characters,” which Aristotle had 
already formulated, in his way. 

Ultimately, one has the impression of being present at a kind of 
reversal of relations in the schema of hypothetical necessity. For a 
necessity directed by a form that is simultaneously an end is 
substituted the image of a sly Nature, cleverly getting the best of a 
situation, more precisely the material givens, which she has not 
chosen. That constrains rational Nature to have a remarkable 
“flexibility.” We can see that with the example of the camel. The 
camel too, like the doe, has the remarkable characteristic of having 
a digestive system like that of horned animals, although it does not 


have horns. At least four elements combine to explain this situation: 
(i) The camel does not need a defensive organ such as horns, 
because its large size is defense enough. (ii) The camel needs a 
digestive system with several stomachs because the food available 
to it from its environment is “difficult to concoct, spiny and woody” 
(Parts of Animals 3.14, 674a29), and doubtless that is also why “it is 
more necessary to have its stomach thus [i.e., multiple] than to 
have front teeth” (674a33). Gii) So that, since it has several 
stomachs, a complete dentition would be useless for it (674b2). (iv) 
With the material saved from incomplete dentition, which would 
usually go to horns, Nature has reinforced its tongue and palate: 
“Since its food is spiny and it is necessary that its tongue be fleshy, 
Nature has used the earthy matter from the teeth to make the palate 
hard” (674b2). There is therefore a remarkable inversion of the 
order of causes between the case of horned animals and that of the 
camel. For the first, it is because they have horns to defend 
themselves that they do not have a complete dentition, and it is 
because they lack a rank of teeth that they have several stomachs; 
for the camel, on the other hand, it is because its food is as it is that 
it has several stomachs, which makes a complete dentition 
supererogatory, and liberates the material that would have been 
used for teeth for a more useful application, the reinforcement of 
the palate. In the first case then we have the sequencer: fabrication 
of horns, limitation of dentition, creation of several stomachs; in the 
second: creation of several stomachs, incomplete dentition, 
reinforcement of the palate. Evidently, from the fact that both 
horned animals and camels are everlasting species, these differences 
in logical order do not translate into chronological order because 
these different operations did not occur successively in time. If 
Aristotle had appealed to hypothetical necessity, he could have 
shown that it applies in both cases, for it is necessary to have an 
incomplete dentition if one wants to have, in the one case, horns, 
and in the other, a reinforced palate. But then things would become 
more difficult, because in animals with horns, the plurality of 
stomachs is hypothetically necessary in order to palliate the 
inconvenience of an incomplete dentition, while in the camel, the 
plurality of stomachs is sufficient for the working up of food, and 
thus makes a complete dentition superfluous, and thus impossible in 
Aristotle’s finalized Nature. We would then fall back into the 
difficulties noted earlier concerning negative hypothetical necessity: 


in order that the camel not have a useless part, it is hypothetically 
necessary that it not have a complete dentition ... 

A last remarkable example of Aristotle’s exercise of several 
finalist principles accompanied by a conflict between several 
explanatory levels. Among animals not born by copulation but 
spontaneously, Aristotle says in the History of Animals (5.1, 539b7), 
that some of them produce both males and females, but, when these 
have intercourse, that results in offspring that don’t have the 
characteristics of either of their parents; they are imperfect, and do 
not themselves have offspring. Thus, lice generate nits, flies and 
fleas larvae; Aristotle says of these, turning out to be a poor 
observer in these cases, that they remain as they are for the rest of 
their lives. Nature does not violate the principle of sufficiency, 
previously noted, in this case either: these animals reproduce by 
spontaneous generation; it would have been supererogatory if they 
also reproduced by copulation; but they produce, spontaneously, 
both males and females that are naturally destined to have 
intercourse. The best solution then is that this intercourse not result 
in a lineage. There remains a question: as we will see in the next 
chapter, sexual reproduction is more perfect than spontaneous 
generation, so one may ask why Nature privileged spontaneous 
generation. That comes from the fact that these animals are born 
“from liquids in putrefaction” (Generation of Animals 1.16, 721a7). 


Nature’s Excellence 


Since it is everlasting, nature needs to be perfect. And Aristotle does 
not simply maintain the thesis of the global perfection of the 
universe, but considers all its parts as perfect. How is a position like 
that tenable by one who knows the animal world so well, with all 
its surprising irregularities? We can begin by returning to the 
formulas according to which Nature “always achieves the best,” and 
“does nothing in vain.” First, by citing a surprising passage from the 
Parts of Animals: 


The differences that exist in these parts between each 
other are for the sake of the better: one example, among 
others, the differences in blood from one to the 
other.... The thicker and hotter blood conduces to 


strength, while that which is thinner and colder 
contributes to perception and intellection. The same 
differences can be found among the substances that are 
analogous to blood. That’s why bees and other animals of 
this kind are naturally more intelligent than many blooded 
animals, and among the blooded animals those that have 
cooler and thinner blood are more intelligent than those 
with the contrary qualities. But those with hot, thin, and 
pure blood are the best, because animals of this kind are 
well disposed both for courage and for prudence. That’s 
why the same difference exists between the upper and 
lower parts, and even for the male in comparison with the 
female, and for the right in comparison with the left side 
of the body. It goes the same way for the other parts, both 
homoiomeries and anomoiomeries. It must be thought that 
they differ among each other, some for the better and 
worse, others relative to the function and essence (oVoia) 
of each animal; for example, two species that have eyes, 
one has them hard and the other fluid, one does not have 
eyelids, the other does, in order that vision be sharper. 
(2.2, 647b29) 


While considering the parts of different animals, Aristotle here 
opens the question of perfection from two different angles. The 
manuscript tradition is not solid in terms of the order of these 
points of view, one group, greater in number, reverses the two parts 
of the sentence “some... others” at 648a15. Perhaps that allows 
supposing that neither of the two takes precedence over the other. I 
have chosen the order of manuscripts E (the famous Parisinus 
graecus 1853) and P (the Vaticanus graecus 1339, whose dating by 
specialists varies between the twelfth and fifteenth centuries, but 
which, even though recent, reproduces an ancient copy), a minority 
tradition but more ancient. In the first distinction, the parts are 
considered in themselves, which allows arranging them on a scale 
that goes from better to worse. Thus, a hot blood, thin and pure, is 
better than that which does not have all these qualities, and a cold 
blood, thick and impure, is worse than all the others. From the 
second point of view, such a distinction does not make sense, 
because the perfection of a part is considered from the point of view 
of the functions that it carries out in a given organism. Thus, at the 


end of the passage, it seems that one should understand, apropos of 
the differences noted among the various sorts of eyes, “so that 
vision should be sharper in every case, taking account of the 
circumstances,” for eyelids would be at the very least useless for fish, 
and it is better for some to have the eyes fluid and for others dry 
eyes, and it would not make sense to say that dry eyes are “worse” 
than fluid eyes. We have here the articulation of two concepts of 
excellence, general and specific, which we meet elsewhere in other 
domains, 47 and to which we will need to return. 

Nevertheless, we _ still have a question that remains 
unanswered: Why is it that not all animals, at least the blooded 
ones, have warm, thin, and pure blood? That would have been a 
proof of the excellence of Nature. In the same way, “the best,” in an 
absolute sense, would have been, for the stags, that they have 
smaller antlers and two complete ranks of teeth, and for the bison, 
that they have no horns at all, or very small ones, with, at the same 
time, more functional teeth. Similarly, Aristotle recognizes that 
human beings have a sense of smell “less good than that of many 
animals” (De Anima 2.9, 421a10). It cannot be denied that a better 
sense of smell would have been beneficial for us, a question all the 
more intriguing given that Aristotle recognizes that the human 
being, and more precisely the man, is the most perfect of animals, 
as we will see again in detail. 

Thus, we must reconcile the fact that human beings are inferior 
to dogs in terms of sense of smell, and that in human beings, as well 
as in dogs in fact, Nature has nevertheless brought about the best; 
this could lead us to adopt a relative interpretation of this principle. 
We need to read this principle of the excellence of Nature as a 
principle of perfection by attaching to it a principle of sufficiency. 
In Aristotle’s world, as we have described it, the essential task of 
rational Nature has been to arrive, with the material available, so to 
speak, at hand, at constructing organisms capable of surviving 
forever. Bison can do it, with their stunted horns, since Nature has 
given them sufficient means of defense. Aristotle’s world is a world 
in equilibrium. It is this global lack of historicity that permits it to 
be everlasting and globally perfect, which sometimes leads Aristotle 
to say that Nature is divine.4s From that, “bringing about the best,” 
for Nature, is to give herself the means to conserve this 
everlastingness by preventing the introduction into nature of 
corrupting elements. In the animal world, this takes a precise form: 


species must be constructed in such a way that they are perfect, that 
is, that their everlasting survival may be assured, and that, we 
repeat, without possibility of correction or adaptation. Aristotle 
doubtless would not maintain that perfection and everlastingness 
are mutually convertible, nor that the everlasting is the cause of 
perfection, but perhaps it is Aristotelian to say that everlastingness 
is a sign of perfection, as milk is a sign, and not the cause, that a 
woman has had a child (Prior Analytics 2.27, 70a14). 

Hence the intervention of the principle of sufficiency, which 
Aristotle develops mainly under another form, that of a Nature that 
“does nothing in vain.” It is useless to give horns to the camel, since 
its large size is enough to defend it against its possible enemies. One 
may reasonably assume that, for Aristotle, a human being does not 
need the developed sense of smell that dogs have in order to survive 
forever, all the more so since the human being compensates this 
perceptive deficiency by a certain sensory superiority, since “he is 
the most sensitive to tactile impressions” (Parts of Animals 2.16, 
660a13).49 The sense of smell is thus not a very important sense for 
the survival of the human species, and we will see, when we study 
animal pleasure, how olfaction has a vital importance for the dog. 
One may thus think that a dog would have a hard time surviving 
forever with a sense of smell as weak as that of human beings. 
Special perfection carries the day against general perfection, 
because the absolute perfection of the sense of smell, or of the 
blood, in one case having the acuity of the dog’s sense of smell, in 
the other, warm, fine, and pure, only makes sense “relatively to the 
functions and the essence of each animal” (Parts of Animals 2.2, 
648a16, cited earlier). It would be in vain for a bull to have fine and 
pure blood, as for a human being to have in vain a very effective 
sense of smell. 

An analysis like that allows us to think the animal world in its 
diversity without resorting to a Pollyanna teleology like that of 
Bernardin de Saint-Pierre, who held that every trait of every living 
thing is good both for itself and for the entire universe. Of course, 
“in each animal there is something naturally beautiful” (Parts of 
Animals 1.5, 645a22), if only the ability to survive in conditions 
that are sometimes difficult. But Aristotle put himself in the 
position, not only of being able to recognize that certain 
characteristics of living things could have been better (human 
beings could have had a dog’s nose), but also that others are, at 


best, useless and others truly harmful, and he can go so far as 
considering some species of animals as naturally constituted as real 
monsters. Thus, the triton (axolotl) is provided with gills and not 
lungs, but looks for its food on solid ground: “It seems that the 
nature of these animals has undergone something like a deviation, 
like some males that become females and some females that become 
males” (History of Animals 8.2, 589b28). But this “deviation” 
(Aristotle uses the verb Staotpé@etv) is not really one, since the 
triton reproduces completely regularly, and does not deviate at all. 
There are also animals that Aristotle considers badly made. Thus 
“some have a completely defective liver, as if their body had 
inherited a bad mixture, for example the toad, the tortoise, and 
other animals of this kind” (Parts of Animals 3.12, 673b29). 
Aristotle thus reconciles his conception of a perfect world, 
especially a perfect living world, with a grasp of animal diversity 
that he was the only one, and for many centuries, to have grasped. 
His presentation is thus not apologetic, like that of most finalists. 
That is thanks to his subject-less theology, because it is not certain 
that he could have attributed to a deity, or to a nature, to be the 
organizer of the faults of the triton or the toad. 

So that from Aristotle’s texts it is possible to develop an animal 
typology based on the advantage and disadvantage. For each 
species, Nature has “done the best,” that is, Nature has brought it 
about that, for each species, the sum total of the advantages and 
disadvantages are positive, and enough to assure its permanent 
survival. If one sets to one side neutral traits (if they exist, they 
probably show Aristotle’s ignorance of some vital role, notably in 
reproduction, of some properties, for example the color of birds), 
there are three sorts of traits, from the point of view of advantage 
versus disadvantage: (i) advantageous traits (for bulls, having 
horns); (ii) disadvantageous (having only one rank of teeth for 
horned animals): on this disadvantageous trait, Aristotle goes so far 
as to say, in the Parts of Animals passage just cited, that they bring it 
about that certain parts are “for the worse”; (iii) both advantageous 
and disadvantageous, in two forms: (a) more advantageous than 
disadvantageous (having curved talons for raptors, which makes 
walking difficult, but capturing prey easy), (b) more 
disadvantageous than advantageous (the large antlers of stags “are 
more harmful to them than helpful”). Most disadvantageous traits 
are compensated for by an advantageous trait (having several 


stomachs for horned animals, fecundity for small fish). But not all. 
Thus, it is advantageous for octopuses to have two ranks of suckers 
on each tentacle; but there exists a variety of octopus that has only 
one, because the tentacles are too narrow to accommodate two. The 
only thing one may say is that “this characteristic does not belong 
to them because it is best, but because it is necessary because of the 
definition of their substance” (GAA Wo Avaykaiov Sta TOV (SLov 
AOYOV TiS OVOiac, Parts of Animals 4.9, 685b14). “The definition of 
the substance” of this octopus, which is a redundant way of 
designating its form, has been given forever, and it has as one of its 
characteristics to be that of an animal of small size, which thus does 
not have room on a tentacle for two ranks of suckers. As this species 
has always existed and will exist forever, that shows that this 
disadvantage is not sufficiently important to put its survival at risk. 
Possibly, after all, it is compensated for by a characteristic that 
Aristotle does not mention: its small size means that perhaps it 
needs less food and thus has a less perfect tool for catching food. In 
the case of this small octopus, as in that of all animals, Nature has 
“brought about the best,” the perfection proper to each species 
manifested by its permanent survival, as he says in one of the most 
famous passages of the Generation of Animals, cited twice earlier: 
living things have specific everlastingness (2.1, 731b31). 

It would have been definitely more difficult to explain such 
situations making use of the schema of hypothetical necessity than 
by deriving them by a kind of negotiation between necessary nature 
and rational Nature, applying the structure of advantage/ 
disadvantage. Such a structure permits, more than any other, to find 
the homology that Gotthelf has established between Aristotle and 
Darwin. 

All of that directs us toward a grasp of the whole of 
Aristotelianism as principally founded on autonomy. We will see 
that again in several domains and from several viewpoints, but we 
can recognize it down in relation to perfection in the animal world. 
Animal species are not without relationships between each other, 
and some of those relationships are necessary, for how would 
predatory carnivores survive without their prey? At the same time, 
we will have occasion to examine in more detail the relations, both 
amicable and hostile, that the various species have among each 
other. Nevertheless, it remains that the horizon of Aristotelian 
biology is the species and the means that Nature has put in place so 


that each living species can survive forever. Aristotelian zoology is 
not aimed at the idea of an ecosystem through which modern 
zoology proposes a relational approach to animal species. At the 
end of the day, we have to keep together several approaches that 
are only apparently incompatible. On the one hand, the focus on 
species does not transform Aristotle’s biology into a natural history 
like that of Buffon, who described animals species by species: it is 
indeed a study of organic, functional, and behavioral resemblances 
and differences. On the other hand, animal diversity does not have 
meaning by itself: we will strive to establish this crucially important 
thesis for the interpretation of Aristotle’s zoology, and of his natural 
philosophy in general, and for the evaluation of Aristotle’s place in 
the spectrum of Greek thinkers. 
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only for the sake of a methodological exposition, and does not correspond 
to Aristotle’s position on the question. Respiration is hypothetically 
necessary for the cooling of the organism, but here Aristotle presents the 
absolute necessity that guides the process (he leaves to one side the third 
sense of necessity, namely that which is produced by movement that is 
forced and contrary to nature). 


26. Aristotle, Aristotle’s De Partibus Animalium I, and Balme, “Teleology and 
Necessity”; Cooper, “Hypothetical Necessity.” 


27. Aristotle, Aristotle’s De Partibus Animalium I, 4. 

28. Cooper, “Hypothetical Necessity,” 267. 

29. Cooper, “Hypothetical Necessity,” 264. 

30. As does, for example, Sorabji, Necessity, Cause, and Blame, 155. 


31.In his commented edition of the On the Parts of Animals, 134. 
[Translator’s note: quote verified. ] 


32. I repeat what I said earlier: the possession of perceptual organs is not 
hypothetically necessary, and the fact that a human being has eyes is not 
either, because this is due to the degree of perfection of a human animal. 
We will ask ourselves a little later whether, as Cooper thinks, the fact that 
his eye is composed of liquid is hypothetically necessary for the eye to 
provide a sufficiently sharp vision. 


33. “But, in fact, all the viscera have a double nature” (Parts of Animals 3.7, 
669b17), “in fact,” that is, contrarily to what would seem to be the case for 
some of them, like the heart. This “law of symmetry” applies to the fact 
that animals, especially the human being, have the same three pairs of 
dimensions as the universe: up/down, right/left, front/back (cf. 669b19). 


34.1 do not believe that one may, like Michael of Ephesus (62.3ff.), 
understand that the spleen necessarily produces a residue, but that this 
residue is accidental because it does not have a final cause. 


35. J. Lennox is right to say that this movement upward cannot depend on 
the earthy nature of the horns per se, and needs to have an efficient cause 
for the process. Aristotle, Aristotle: On the Parts of Animals, 249. But 
Aristotle does not tell us which. I will propose a possible explanation in the 
next chapter. 


36. Cf. Connell, Aristotle on Female Animals; and Pellegrin, “What Is 
Aristotle’s Generation of Animals About?” 


37.From here on we will capitalize “Nature” as the principle of 
organization. 


38. “Since nature is said, and exists, in two ways, as matter and as 
substance” (Ttijg PUoEws Sty Gs AEyOuEVAS Kai oVoNs Tis HEV WC LANG 
Tis 8 we ovotas (641a25). 

39. Balme proposes this hypothesis: “Since nutrition is limited, few animals 
can grow both horns and solid hoofs,” this being valid for the teeth. Balme, 
“Teleology and Necessity,” 300. 


40.In fact, the words “by analogy” ought to allow removing the 
contradiction that one ordinarily finds between these two texts: the History 
of Animals distinguishes brains by their size, the Parts of Animals by their 
function, in conformity with the functional distinction between these two 
treatises noted in the previous chapter. 


41. Cf. Parts of Animals 3.3, 664b32, 665a8; 3.4, 665b13; Generation of 
Animals 2.6, 745a31. 

42. Which are only an apparent exception to the rule. We will talk again 
about spontaneous generation in the next chapter. 

43. Cf. Generation of Animals 2.7, 746a31; History of Animals 8.28, 606b22. 
44. Cf. Groisard, “Hybridity and Sterility in Aristotle’s Generation of 
Animals.” Cf. Physics 2.8, 198b35. 

45. “The earthy bodily element is found in larger quantity in larger 
animals” (663b24), and thus in smaller quantity in smaller animals. 

46. Cf. for example Parts of Animals 3.2, 663a17, previously cited. 

47. Thus, in politics, on the question of constitutional excellence. Cf. my 
Endangered Excellence, 293-303. 

48. In the De Caelo (1.4, 271a33) we read, “god and Nature do nothing in 
vain,” an expression to which we will return. We can doubtless consider the 
expression “god and Nature” as a kind of hendiadys meaning “Nature 
which is a god,” to indicate that it is everlasting and globally perfect. 

49. Cf. History of Animals 1.15, 494b16: the passage “touch is in human 
beings the most acute sense, second comes taste. For the other senses the 


human being yields to many other animals,” means that the other human 
senses yield to touch, but also, from the fact that this remark is located in 
the context of a comparison with other animals, that human touch wins 
over all the other touches, something not obvious in this translation. Cf. De 
Anima 2.9, 421a20; Sense 4, 441a2, this latter passage saying explicitly that 
human touch surpasses all others “in precision”: human touch is 
akptBEoTATH TAV GAAWV CHwv. We will need to come back to this point in 
the last chapter, dealing with pleasure. 


Chapter 3 


A Philosophy of Life? 


Te question of the passage from the nonliving to living has 


haunted modern biology at least since the eighteenth century—did 
Aristotle himself ask that question? What we said in the previous 
chapter would seem to show that he did not. Since living species 
are everlasting, movement from nonliving matter to living matter to 
form the first individual of an animal or vegetable species cannot 
occur. On the other hand, change from living to inert is an 
experience shared by all sublunary living things—it is death. But we 
will see that the question of the passage from nonliving to living 
evidently does arise for the generation of living things, animals and 
plants. We will need to see, in particular, at what moment life 
appears in the fundamental process occurring within living things, 
the development of food that, in animals with blood, results in the 
blood from which all the viscera, the “parts,” and the semen are 
made, a role played, in nonblooded animals, by the analogue of 
blood. 

Aristotle was certainly aware that, as in many other issues, 
when he argued that life did not have any first appearance, he was 
in opposition to all cosmogonists, whether philosophers or 
mythologists. His constant position, whether about myths or 
philosophical systems, was to affirm that they contained a partial 
truth, no matter how distorted and disguised it may be, to be 
reinterpreted within an Aristotelian framework. That’s what he does 


with the myth of autochthony, which as a remarkable little book: 
shows, is far from being limited to Athenians: the Aristotelian 
theory of spontaneous generation can give meaning to a myth like 
that. If one insists on holding on to this myth according to which 
“one day” (soté) human beings and quadrupeds were born from 
the earth, that could only be by coming from eggs or larvae; but 
since we notice that no animal is born from an egg by spontaneous 
generation, it remains that it would have to be from a larva 
(Generation of Animals 3.11, 762b28). But it is clear that the 
Aristotelian theory of spontaneous generation has no room for a 
possible emergence of a larva or animal of a new species. 

The question of the difference between living and nonliving is, 
on the contrary, an Aristotelian question, posed explicitly by 
Aristotle. But the first obstacle raised to addressing this question is 
that of the plurality of senses of the word “life,” starting from a 
passage of the De Anima: “Since ‘living’ is said in several ways, let 
us say that a being is alive if any of these functions appears in it: 
thought, perception, local movement, and rest, as well as the 
movement of nutrition, decrease, and growth” (2.2, 413a22). In this 
passage, it must be assumed that the functions in question belong to 
living beings per se, because Aristotle does not mean to say that a 
saw, animated in local movement when it is used by a carpenter, is 
alive. However, this passage allows taking account of different 
kinds of life, which some of the passages to be examined later do 
not. In fact there are for Aristotle several sorts of life that may be 
considered homonyms, that is, equivocal, in the moderately strong 
sense of “homonym,” since homonymy may be more or less strict.2 
In addition to the organic life of animals and plants, this passage 
allows room for the life of the first Unmoved Mover, since it is 
“thought thinking thought,” as well as of the whole universe and of 
the celestial bodies that make it up, that are animated only by 
regular and everlasting circular local movement. But there is also 
the “practical life” as when Aristotle speaks of a “life of leisure” or 
the “happy life” of virtuous citizens. In this case the equivocation is 
more obvious, and we don’t need to concern ourselves with it. 
Several attempts have been made to establish a terminological 
difference between the sorts of life, since Aristotle uses two 
different words to designate life, bios and zoé, but they have not led 
to persuasive results. At best one may say that these two words are 
both applied to the organic life of animals and plants, while the 


ethico-political sense is usually, though not always, bios. But, taken 
literally, this passage in the De Anima could lead us to believe that 
all natural beings are alive, since a stone, for example, is indeed 
animated by an internal local movement, not provoked by an agent, 
that transports it toward the center of the earth. But it is not alive, 
as the following passage affirms: “Among natural beings, some are 
alive, and others are not. We call life the ability to feed oneself, 
grow, and die, by virtue of oneself” (Tv SE MUOLKOV TA LEV EXEL 
Cory, Ta 8’ OVK EXEL: Cony SE A€yOuEV THY SU ALVTOD TpoMNHV TE 
Kal avénotv Kai @iotv, De Anima 2.1, 412a13). This passage too 
is approximate in its expression, since, by defining natural living 
beings by what he elsewhere calls the nutritive soul (we will have a 
lot to say about that), Aristotle sets to one side celestial bodies, 
doubtless as well the cosmos as a whole, which are natural beings, 
but do not have a nutritive soul. But at least this text covers the 
domain that interests us, that of the organic life of sublunary living 
beings, which have as one of their main characteristics that of 
existing within stable species constituted of mortal beings. These 
are all natural bodily beings, composed in the last instance of the 
four elements distinguished by Aristotle: earth, water, air, fire, a list 
doubtless gotten from Empedocles. 

We have already said that Aristotle was not what Georges 
Canguilhem has called a “vitalist of exception,” that is, one who 
thinks, like certain vitalists of the end of the eighteenth and 
beginning of the nineteenth centuries, that the living world escapes 
the physiochemical laws governing the nonliving universe. For 
Aristotle, as we saw in the preceding chapter, the matter composing 
animals (we are concerned primarily with animals, most of the time 
considering plants only in contrast to animals) cannot annul what 
we call—and Aristotle does not—the laws of nonliving nature. This 
state of affairs, which no interpreter can ignore, has given rise to a 
famous dispute that has resulted in a significant literature, in which 
we will intervene without too much justification. Some, in fact, 
have argued that all natural realities, whether living or nonliving, 
may be explained completely and solely by recourse to 
physiochemical laws, teleological explanation being just another 
way of formulating the explanation of life phenomena. This sort of 
interpretation culminated with the work of Wolfgang Wieland on 
Aristotle’s natural philosophy, already mentioned,3 in which the 
author claimed that the teleological approach to living things was 


nothing but a way of describing the phenomena that would be more 
useful; he followed, as we have seen, the pathway indicated by the 
Kantian expression, als ob: everything happens as if the feet of ducks 
had been webbed in order to facilitate their passage in water. There 
is, in this reading, a fundamentally true element, which is to refuse 
all intention to nature, but it is unacceptable because it attributes to 
Aristotle a teleology that is apparent and not real. 

Other interpreters, who are in fact right, think on the contrary 
that teleology defines a proper level of explanation irreducible to 
any other, which agrees with Aristotle’s statements about “rational 
Nature,” which is strongly active, using, making, balancing, while 
never derogating from the laws of “necessary” nature. But not 
derogating is not explaining: teleological explanation refers to a 
supplementary intervention by Nature that takes part in the natural 
processes governed by the laws of nonliving nature. We will see, 
later in this chapter, still on the example of horns, that derogation is 
sometimes not far off. 

We will find this dispute again concerning the generation of 
living things, something that particularly interests us. In fact, 
although the priority of essence to generation is a characteristic, 
possibly the fundamental characteristic, of the Aristotelian 
approach to living nature, nothing prevents us from posing the 
problem of the relationship between nonliving and living when we 
look at the process of producing natural beings, whether nonliving 
or living. For nonliving beings, one might speak of “production,” 
while for living things it’s “generation.” Two questions need to be 
formulated immediately; they will be explored more precisely later: 
in what sense can one say that reproduction is a privilege of living 
things? Does Aristotle intend to construct a general theory of the 
production of all natural beings, and more precisely, of that most 
simple state that homoiomeries represent both for living things and 
for nonliving realities like minerals and metals? 

To begin with the second question, one has the impression that 
Aristotle bridges the gap between nonliving and living, for example 
in a text like this one: 


I call “homoiomeries” for example things mined like 
copper, gold, silver, brass, iron, stone, and other materials 
of this kind, as well as materials derived from them; also 
the parts of animals and plants, for example flesh, bone, 


tendon, skin, viscera, hair, fibers, blood vessels, from 
which the anomoiomeries are constituted, like face, hand, 
foot, and all the parts of this kind, and in plants the 
homoiomeries are wood, bark, leaf, root, and every part of 
this kind. (Meteorologica 4.10, 388a13) 


In a simple reading of this passage, when one sees the list that it 
gives, one gets the impression that Aristotle has here, as a matter of 
fact, a vision of a general unified theory of homoiomeries and their 
formation, unless one takes the easy way out by disputing the 
authenticity of Meteorologica book 4. 

But the homoiomeries are, in Aristotle’s biology, the basic 
bricks of the living things, as is shown in the often-cited beginning 
of Parts of Animals 2. Aristotle there explains that the parts of 
animals, and he could have said the same thing for plants, at least 
to some degree, present three “compositions” (ovvOéoetc, 2.1, 
646a12), a possibly heterogeneous list because only the two latter 
are really compositions. At the first level we find the four elements, 
earth, water, air, and fire, which combine with each other to yield 
the homoiomerous parts of animals, like flesh and bone, which 
constitute the second level. Aristotle makes clear at this point that it 
is not so much the elements that we should take account of, as their 
“powers” (Suvduelc), namely the four elementary qualities hot/ 
cold, dry/wet, a doctrine that is presented in detail in On Generation 
and Corruption. Perhaps it is because they are combinations of these 
qualities that Aristotle thinks of the elements as composite. The 
homoiomerous parts combine to constitute the third level, that of 
anomoiomerous parts like face and hand. Aristotle says, as we have 
seen, the “the homoiomeries are for the sake of the anomoiomeries” 
(Parts of Animals 2.1, 646b11). 

This doctrine of homoiomeries and anomoiomeries is more 
complex than it appears, because this simple distinction is 
insufficient. Some anomoiomeries are composed of several 
homoiomeries, for example, the arm is composed of skin, flesh 
(Aristotle does not have a concept of muscle), and bone. But the 
face, an example of an anomoiomere often given by Aristotle, is a 
different matter, since it is composed of nose, brow, and so on, 
which are themselves also anomoiomeries. Furthermore, “the 
anomoiomeries can be composed of homoiomeries, and some are 
composed of a single homoiomere, like certain viscera; for they are 


in various shapes while being formed from a homoiomerous body 
that is so to speak simple” (Parts of Animals 2.1, 646b30). 

A little later Aristotle gives the example of the heart, coming to 
the point of saying about it and some other viscera that “they are 
from one point of view homoiomeries and from another 
anomoiomeries” (647b8). In a subtle article, Marwan Rashed4 even 
distinguishes a third kind of homoiomere, designating a part 
composed of small identical particles, like semen. Ultimately what 
is important for us here is to notice that animals are composed 
completely of anomoiomerous parts, never directly of pure 
homoiomeries, because the biceps is not simply flesh, nor the tibia 
simply bone, because the biceps and the tibia, even if the biceps is 
homogeneous (because in most cases, but not all, skeletal bones of 
an animal are composed of bone and marrow), are not formless, but 
are in the same situation as the heart. 

Finally, last comment, homoiomeries are not simply mixes of 
the elements, but mixes in a given proportion, and that is more 
obvious for the homoiomeries that are included in the composition 
of living things, because one may make mud with variable 
proportions of earth and water, but for living things, we can rely on 
the passage, already cited twice, from the Generation of Animals, 
that explains the difference between making something soft or 
sticky and transforming a material into flesh or bone (2.1, 734b31): 
in the second case it is necessary to introduce a proportion between 
the components, earth, water, and perhaps air. A passage like that is 
not completely intelligible except to one who knows, at least in 
outline, Aristotle’s physiology and theory of generation. 

To return to the Generation of Animals passage, doubtless we 
need to make the text say a little more than it says explicitly. The 
material and efficient causes alone (hot, cold, earth, water) can 
produce a material with the properties of flesh, bone, blood, and so 
forth, but, as we will see several times in detail, that which the form 
transported in the sperm of the generator brings as a supplement is 
that this material will really be flesh or bone, that is, flesh or bone 
of a particular animal, dog or human, for each animal species has 
its own flesh, something that Aristotle has shown precisely for 
blood (leaving to one side the question of knowing whether we 
ought to say “human” or “of Socrates”), and flesh and bone able to 
fulfill the functions of flesh and bone. The action of the form that is 
contained in the semen of the generator, and that acts by means of 


a system of movements contained in the semen, which thus fashion 
the various organs (with the assistance of the “innate breath,” a 
problem here set aside), consists of introducing a relationship (a 
reason, logos) between the properties of each homoiomere. But a 
comparison with natural beings that (almost) no one, and certainly 
not Aristotle, considers to be living shows us that this introduction 
of a relationship, possibly and doubtless ideally, numerical, is not 
that which characterizes the living thing. We have an instance of 
this with minerals and metals, as we will see. 

As for the question about reproduction, that is closely tied to 
that of the criteria of life noted earlier. By defining organic life as 
the capacity “of feeding oneself, growing and dying of oneself,” 
Aristotle defines the functions that he elsewhere calls the “nutritive 
soul” (‘| OpextiKn Wuyxn, for example at De Anima 2.4, 415a23). If 
one adds to that nutritive soul a “sensitive soul,” which gives to 
living things the faculty of discriminating, then the living thing is 
an animal. If other faculties are added, like the fact of moving 
oneself, desiring, imagining, thinking, one has animals that are 
more and more perfect. 

This split between beings that have and beings that do not have 
the nutritive soul is so clear that it forces us to give a “disengaged” 
reading of two passages that are generally called upon in order to 
attribute to Aristotle a scala naturae establishing a gray zone 
between living and nonliving: 


Thus, nature passes little by little from inanimate beings to 
animals in such a way that, as a consequence of this 
continuity, one hardly notices the border between them 
(AavOdvel TO LEBOPLOV AVTMV) nor to which of the two 
groups an intermediate form belongs. For following the 
class of inanimate beings comes first that of plants. (History 
of Animals 8.1, 588b4) 


Nature in fact passes in a continuous way from inanimate 
things to animals, going by way of living beings that are 
not animals, in such a way that one has the impression 
that they differ very little from one to the other (WotTe 
Sokelv mduav ulKpOv Sla@épelv Gatépov OdTEpov) from 
the fact of their reciprocal proximity. (Parts of Animals 4.5, 
681a12) 


It seems clear that this continuity between nonliving and living is a 
matter of the impression of people little accustomed to observing or 
little acquainted with Aristotelian distinctions, but in no case would 
he allow the existence of bodies intermediate between living and 
nonliving. Seven lines after our History of Animals passage, in 
contrast, Aristotle can assert that “the passage from plants to 
animals is continuous” (ueTdBaots && avTMv Eig TA CHa oUvEXNS 
éoTtv, 588b11). That is true in a slightly extended sense of 
“continuous.” In the most proper sense, two quantities are 
continuous “whose limits are one” (Physics 6.1, 231a22). So, then, 
in no case could an inanimate being and a living being be in 
continuity, but a plant (which possesses only a nutritive soul) and 
an animal (which has in addition the sensitive soul) can be 
considered continuous from the fact that the animal also has a 
nutritive soul. Thus, we need to stop a moment on this “nutritive 
soul.” 


The Nutritive Soul 


Aristotle is aware of the degree to which the expression “nutritive 
soul” is approximate and inadequate, also the case for the 
expression “nutritive part of the soul,” which was more or less 
imposed on him by the Platonic tradition.s The most Aristotelian 
description is in terms of “power” or “faculty” (8Uvautc). In 
qualifying it as “nutritive” (OpentiKn), Aristotle characterizes it 
very badly or at the very least extremely incompletely. The 
nutritive soul, in fact, is in charge of the growth of the living thing 
(and it is similarly concerned with its death, which would deserve 
explanation) and also of its reproduction. We can see that in several 
statements like these: 


The nutritive soul belongs to all living things, and it is the 
primary and most common faculty of the soul: it is that by 
which life belongs to all. Its functions are generation and 
carrying out nutrition. (De Animal 2.4, 415a23) 


In all living things, whether plant or animal, the nutritive 
soul exists in the same way, that is, it is able to generate 
another being like itself. (Generation of Animals 2.1, 
735al17) 


How animals nourish themselves and with what, in what 
way they assimilate the food from the stomach, is more 
appropriate to consider and talk about in a treatise on 
generation. (Parts of Animals 3.5, 668a6) 


Obviously, Aristotle does not argue that nutrition and generation 
are one and the same thing,s but rather that the same dynamis 
allows the animal (Aristotle is thinking especially of them, as we 
will see) to assimilate food for achieving the three functions in 
question: preservation, growth (often grouped together under 
nutrition), and generation. It is thus not surprising that Aristotle 
asks himself about the priority of one of the functions, nutrition or 
generation, in relation to the other, a question to which he gives 
seemingly contradictory answers, just a few lines apart: 


Since the same power (faculty, SUvautc) of the soul is both 
nutritive and generative, we must deal with nutrition first, 
for the distinction in relationship to other powers is made 
by this function. (De Anima 2.4, 416a18) 


As the correct appellation is always taken from the end, 
and the end consists in the engendering of a being similar 
to itself, the first soul will be the generating principle of 
such a being. (De Anima 2.4, 416b2) 


We have here a distinction between two kinds of priority, that 
which is first because it is more “basic” (nutrition), and that which 
is first because it is an end. But reproduction is, for living things, an 
end because only it can assure the permanent survival of species, as 
we saw when discussing teleology. 

To grasp why nutrition, development, and generation all 
depend on the same dynamis, which is at the same time the 
definitory capacity of the living thing, is one of the best ways of 
grasping also how the living thing functions as an organism, while 
the nonliving does not. The first reason that makes it that the 
nutritive soul provides these three functions is that it is also the 
case that semen and the “menstrual fluid,” which is taken to be the 
female material acted on by the semen, comes from the elaboration 
of the food. But there are texts that go further in the exposition of 
these reasons. We may cite, and analyze, two remarkable passages 
from the Generation of Animals: 


It’s the female that furnishes the matter, but the male 
provides the source of movement. Just as the product of 
art is fabricated by the use of tools (or rather the 
movement of tools), as this movement is the activity of the 
art, and the art is the form of that which is produced in 
something other, in the same way the power of the 
nutritive soul, just as it later produces in animals and 
plants growth from nutrition, using as tools hot and cold 
(for it is in them that it finds its [i.e., of power of nutritive 
soul] movement and each living thing forms itself 
according to a certain relationship), in the same way it 
constitutes at the beginning that which is engendered by 
nature [i.e., the embryo]. In fact, the matter in which 
growth takes place, and that by which at the beginning 
that which is brought into being by nature is formed, are 
identical, so that the productive power is also identical 
right from the beginning. But that [the power bringing 
about growth] is more important. If that is the nutritive 
soul, then that is also generative. This [nutritive soul] is 
the nature of each living thing, present in plants as well as 
all animals. (2.4, 740b24) 


It doesn’t make any difference if one speaks of semen or of 
the movement that makes each of the parts grow, or again 
the movement that brings about growth or that which 
constitutes at the beginning. In fact, the reason (logos) of 
the movement is the same. (4.3, 767b18) 


A few comments on the first passage. The comparison between the 
operations of art and those of nature occurs frequently in Aristotle, 
but what does it do here? As the tools achieve the form of the art 
present in the mind of the artist, by their movements, in the same 
way the power of the nutritive soul carries out two operations: the 
second is the growth of the embryo, and the first is the formation of 
that embryo. The tool, immanent and not separate as in the case of 
art, of these operations is the cold and the hot (and doubtless 
certain other qualities), “for it is in them that its movement is to be 
found” (740b32): “its movement” (1) Kivngots éKeivns) cannot be 
understood otherwise than as signifying “the movement of the 
nutritive soul.” But, since the beginning of the passage recalls that it 


is the male that is the source of the movement, it must be 
understood that it is the nutritive soul of the male that, by making 
the hot and cold work, forms the embryo in the female material, 
without, we remember, contributing materially to that embryo.7 But 
this matter that furnishes the material for the growth of the embryo 
is also that from which the embryo is originally formed. 

But, as we see in the second passage, it’s not only that the 
matter of generation and that of the growth of the embryo are one 
and the same material, but also that the movement that the semen 
of the male imprints to constitute the embryo and the movement 
that makes it grow are one and the same movement. Here we must 
understand “semen” (yovy) as designating the sperm, and the 
“reason” (AOyOG) as indicating the relationship that the movements 
carried by the semen introduce among the components of the 
female matter, as the first passage says. The generation and growth 
of an animal are thus one and the same thing, even though different 
in their being (it’s a frequent formula in Aristotle to say that A and 
B are tauto, but that their einai is different), and it is thus not 
surprising that both depend on the same “soul.” 


Let us then envisage in parallel, as proclaimed, the process of 
production of natural beings, by considering first the sexual 
generation of living things, then their spontaneous generation, and 
finally the formation of nonliving natural realities like metals and 
minerals. First, we need to make a few preliminary remarks on 
natural beings themselves, which will allow us to justify this order 
of exposition. 

For us, the split between living and nonliving is reflected in the 
difference between physical sciences and sciences of life, although it 
is true that life sciences are also concerned with the physiochemical 
makeup of living beings. It’s not the same for Aristotle, for whom 
the study of living things, at least living things that exist in the 
sublunary world, belongs to physics, provided that we understand 
the word “physics” in the ancient sense of “science of nature,” the 
science of those whom Aristotle calls physikoi or physiologoi, as we 
saw in the preceding chapter. The fact that the difference between 
living and nonliving plays out partially within the class of natural 
(physical) beings is not without consequences. 

Natural beings are those, says Aristotle, that have “in 
themselves a source of movement and rest” (€v EavTM apxnv ExEL 


cc 


Ktvfoews Kal otdoews, Physics 2.1, 192b14). This famous 
definition of natural beings is more difficult to understand than it 
may appear and, something hardly surprising, has given rise to 
many commentaries. Themistius and Simplicius thought that here 
Aristotle wanted to establish a contrast between natural beings and 
those of art, chance, or deliberate choice. In fact, Aristotle, in what 
follows, shows that he is thinking uniquely or primarily about the 
opposition between that which is by nature and that which is by art 
(technique). The passage deserves one more look: 


In contrast, a bed, a cloak, and whatever else would be of 
that kind, in that they have been given these names and to 
the degree that each of them is the product of an art, do 
not have any inner impulses for change; but, on the other 
hand, to the degree that things are accidentally made of 
stone, earth, or a mixture of the two, they have that 
impulse, and to that degree, because nature is a certain 
principle, namely a cause of being moved and being at rest 
in that to which it belongs immediately per se and not by 
accident. (192b16) 


At least two things ought to attract our attention. First, the products 
of art having been made ultimately of natural materials (the matter 
of the bed was wood), they have an indirect relationship to nature. 
That means that everything that surrounds us is natural in some 
way. But Aristotle’s example goes a little further. In the third line of 
Physics 2.1, Aristotle gives as examples of natural beings “the simple 
bodies, namely earth, fire, air, water,” that is, the elements. But, in 
considering as natural by accident objects made “of stone, of earth, 
or a mixture of the two,” and whatever the word “earth” designates 
here (the element earth or empirical earth that we run into in our 
everyday experience), Aristotle considers stone, and thus very likely 
all minerals, and no less probably metals, as natural beings. In fact, 
it’s because it’s “of stone” that a statue is said to be natural, even if 
accidentally. We will speak later about the origin of minerals and 
metals. The “parts” of living things cited just after these as natural 
beings do not have in themselves the source of their movement 
except when they are part of a living organism. Next, the ancient 
commentators have not failed to notice that the definition here 
proposed excludes some beings that Aristotle had to think of as 


natural. By talking about a “principle of movement and rest,” he in 
effect seems to exclude the beings perpetually in motion, like the 
celestial bodies; for that reason, Alexander of Aphrodisias proposes 
to read “or” instead of “and.” Perhaps we may think that Aristotle 
means by “natural beings” only the natural beings found in the 
sublunary region. But neither this passage in the Physics nor those 
presenting the same doctrine establish a distinction among natural 
beings between living and nonliving. 

It cannot be left unnoticed that Aristotle begins, in Physics 2.1 
as elsewhere, his lists of natural beings with living things and that 
most of the time whether he says so or not, he thinks of living 
things when he speaks of natural beings. In fact, living things are 
not the only natural beings, but the relationship between nonliving 
and living natural beings cannot be simply exclusionary as it is for 
us. In fact, it is a well-known Aristotelian practice to group together 
realities in the same category X because they share certain 
properties of this category X, but positing that some of them are 
more X, or more completely X, than others. That happens in all 
domains, as we have previously seen: courage in the full sense is 
that of a citizen, male, Greek, adult, and free, who is also 
sufficiently virtuous, and not of a woman, child, barbarian, slave, 
who can have a sort of courage, but “incomplete.” An Aristotelian 
would not say that a man is more courageous than a woman, but 
that a woman is less courageous than a man, since the courage of a 
(male) citizen serves as a paradigm for all other forms of courage. 
But living is more perfect than nonliving, for “the soul is better than 
the body, the ensouled better than the soul-less because of the soul, 
being than nonbeing, living than nonliving” (Generation of Animals 
2.1, 731b28, cited earlier). 

Somewhat in the manner of the Anselm-Descartes proof for the 
existence of God, which rests on the fact that rejecting existence to 
a perfect being is rejecting perfection, Aristotle attributes life to that 
which is perfect, or almost perfect: the First Unmoved Mover, that 
is, God, the universe as a whole, and the celestial bodies are 
everlasting living things. In the sublunary world, one must 
understand a nonliving thing as an imperfect living thing rather 
than the living thing as a nonliving thing plus something: since, as 
we have seen, as Foucault says, “Life is the root of all existence, and 
the non-living, nature in its inert form, is merely spent life; mere 
being is the non-being of life.”i0 In other words, if Aristotle has a 


problem about reductionism, it is not posed going up, that is, in 
asking the simpler to furnish rules of intelligibility for the more 
complex, but in going down, that is, in showing that simpler states 
cannot be understood except by reference to more complex states. 
This explanatory schema runs from one end to the other throughout 
Aristotle’s entire work, and is of crucial importance in the study of 
living things; it brings it about that the embryonic stage is 
understood in relation to the developed stage—this is a variant of 
the doctrine of the explanatory preeminence of essence to genesis. 
This “descendant” schema opposes Aristotle to all his Presocratic 
predecessors. 

In one fell swoop, the order of exposition, sexual reproduction, 
spontaneous generation, the production of metals and minerals, is 
all more or less justified: we will have hardly any problem showing 
that spontaneous generation is an imperfect form of sexual 
generation, from the fact that both are really generations: we would 
next have to grasp that the formation of minerals and metals 
becomes intelligible when one refers it to the spontaneous 
generation of living things, and thus, transitively, to sexual 
generation. 


Sexual Generation and the Female Material 


The general Aristotelian schema of fecundation in living things that 
have separate sexes is well known. Aristotle repeats throughout the 
Generation of Animals that in conception the female provides the 
body and the male the soul (2.4, 738b26), that the female provides 
the matter, and the male puts it in motion and shapes it (b20),11 
and that by means of movements contained in the semen of the 
male, which works on the female material as the plane or drill 
works on the wood of a future table. And Aristotle makes clear, in a 
very important passage cited earlier, that it is “the movement of the 
generator that is potentially that which is generated” (Generation of 
Animals 2.1, 734b34) that brings about this formation. One can, 
therefore, ask whether Aristotle is not partly responsible for some of 
the bad readings that have been made of his theory of sexual 
reproduction. Thus, when describing the female material, 
assimilated to the “menses,” as a “residue” (epittwpa)i2 of food, 
Aristotle seems to consider it as an ignoble product. Actually, 


Aristotle distinguishes useless residues, like urine and feces, from 
useful residues such as semen. In a truly remarkable work, Sophia 
Connellis has notably denounced what one might call the 
“authorized feminist version” of Aristotle’s theory of generation. 
Authors like Luce Irigaray, Julia Sissa, and Suzanne Said, none of 
them, it must be emphasized, a specialist on Aristotle, go so far as 
to argue that according to Aristotle the female provides an 
indeterminate prime matter, which is a hermeneutic monstrosity. 
From a perspective like that, only the male really has a genetic role, 
in other words, there is only one sex, the female being content to 
parasitize the genetic process from the fact that the material that 
she brings resists the information coming from the male, which 
would be sufficient to explain the resemblances of offspring to their 
maternal lineage, and especially the most important of those 
resemblances, the birth of females, but also the birth of monsters 
and hybrids. A very inadequate explanation, as we will see and 
Sophia Connell has definitively shown, which means that we don’t 
need to do it again, that females have a real genetic role, at the 
same time not exonerating Aristotle completely from a phallocentric 
approach, for he thinks it’s better to be male than female, because a 
male is a more complete animal. On the other hand, there are 
possible exceptions to that rule, since, for example, as we have 
already noted and will see again, the females of the bear and 
panther are more courageous than the males. 

We need to say a bit more about the matter by which the 
female contributes to generation in animals in which the two sexes 
exist separately. As always, we need to conform to the Aristotelian 
explanatory schema in which the most developed in any series is 
paradigmatic. But, among animals that reproduce via a relation 
between female and male sexes, some of them have the sexes in 
different individuals, others are hermaphrodites. Aristotle gives a 
general justification that sexual reproduction is better than other 
ways, and that in which the sexes are separated is even better; this 
can only add weight to the case file that has been put together 
against his phallocratism: 


But since they [animals and plants in the sublunary world] 
have as principles female and male, it is for the sake of 
generation that the female and male exist in beings that 
have male and female.i4 But as the first moving cause (to 


which belongs the definition and the form) is by nature 
better and more divine than the matter, it is also better 
that that which is worth more be divided from that which 
is worth less. That is why, in all those in which it is 
possible, and to the degree that it is possible, the male is 
separate from the female, for it is as something better and 
more divine that the principle of movement belongs, as 
male, to generated beings, while the female is matter. But 
the male unites and mixes with the female for the sake of 
the process that constitutes generation, for this process is 
common to both. (Generation of Animals 2.1, 732a1) 


But it’s not any random matter that the movements from the male 
are able to put into operation; at least in the case of “canonical” 
sexual reproduction within a species yielding offspring that are 
themselves fertile, it’s the matter of a female of the same species as 
the male. But the case of wind eggsis of birds, discussed in 
Generation of Animals 3.1, shows that this material is, at least in 
certain cases and to a certain degree, alive. Of course, Aristotle 
says, “not in the sense that fertilized eggs are alive (for from them is 
born an actual living being), but not like wood or stone” (2.5, 
741a19), in other words, of nonliving material. The proof that these 
eggs are alive is that they rot, but rotting is one of the 
characteristics of a living thing.ic But if they are alive, they have a 
nutritive soul. Aristotle says that they have it “potentially” 
(741a23), which demands some explanation. One must not forget 
that, in the case of wind eggs, they are produced by animals, in this 
case birds, and as we will see, some fish, that is, living beings with 
a sensitive soul. But a passage in the De Anima, famous for its 
difficulty, compares the interlocking of psychic powers (nutritive, 
sensitive, locomotive, etc.) to a sequence that says that some figures 
are included within others, a sequence in which “the later term 
always contains the previous potentially” (2.3, 414b19). Aristotle 
gives as an example the rectangle that contains, it is implied 
“potentially,” the triangle. Should we then understand that the 
sensitive soul contains the nutritive soul “potentially”? We will 
need to return to this question when we deal with the various 
powers of the soul. 

The crucial consequence of all this is that, at least as observed 
in the case of certain birds and certain fish for which History of 


Animals 5.1, 539a31 tells us that they have wind eggs, the female is 
able to produce living material by herself. But it’s the same matter, 
or as Aristotle puts it, the same “residue,” that constitutes both 
wind eggs and fertile eggs. So, the homoiomerous parts of animals 
are not constructed by the action of the vital movements (those 
contained in the semen) on nonliving matter (earth or water), but 
by the action of these movements on living matter. But that can be 
said of all animals that reproduce via sexual union, as Sophia 
Connell has very well demonstrated. 

In the history of biology, the mysteries of sexual reproduction 
have taken a long time to dissipate, and there still remain a few. For 
possibly various reasons, the spermatozoa were observed two 
centuries before the ova, that are larger, discovered only in 1827 by 
Karl Ernst von Baer. This does not mean that Antonie van 
Leeuwenhoek understood the role of spermatozoa just from having 
perfected the microscope that allowed him to see them. As for 
Aristotle, he was completely ignorant of the existence of what were 
called, from the seventeenth century onward, “animalcules.” As for 
the “menses,” this “bloody secretion produced in the female” 
(Generation of Animals 1.19, 726b35), Aristotle thought that they 
were produced in the same way as semen, by elaboration of food 
thanks to the internal heat of the animal, but elaborated to a lesser 
degree, given that females have less heat. However, thanks to his 
analysis of wind eggs, we can doubtless think that Aristotle came 
pretty close to the notion of ovulation, as close in any case as 
William Harvey and his “ovist” successors. 

In fact, according to Aristotle, only certain birds and certain 
fish produce wind eggs, and it is important to understand why. 
Wind eggs are produced only in birds that “are prolific because they 
have a great deal of residue” (Generation of Animals 3.1, 749b2), 
understood as the residue due to the concoction of food. This 
processing of food is in fact the central phenomenon of animal 
economy, since it is at the origin of the formation of all parts of the 
living thing: blood in the heart, which will solidify into flesh, the 
various organs, semen, and right up to the most peripheral parts 
such as nails and hair. Why, for example, do raptors have less 
residue than chickens? Because that which is produced as residue in 
chickens is used by raptors for feathers for long, strong wings, a 
necessary characteristic for their permanent survival given their 
way of life. Thus, birds with a surplus of residue use it for wind 


eggs. Then comes this passage, crucial for us: “Wind eggs, as was 
said before, are produced because spermatic material is indeed 
found in the female, but in birds the menstrual secretion is not 
produced as it is in blooded vivipara. In the latter, in fact, some 
produce more than others, some in a quantity that it is barely 
perceptible” (Generation of Animals 3.1, 750b3). 

It is necessary to understand “as in blooded vivipara” (Womep 
TOIG CWOTOKOLG TOIG Evaipolc, 750b6) as signifying, not that the 
secretion is produced in birds, but in a different way than it is in 
blooded vivipara, but that it is not produced at all in birds, while it 
is found in blooded vivipara. In the females of blooded vivipara, 
women for example, the blood of the menses is an overflow of the 
residue due to the elaboration of the food, which is found in their 
uterus and serves as material for the embryo that should be shaped 
by the movements brought by the semen of a male. Consequently, 
despite very different appearances (eggs have a shell, a white, anda 
yolk; menses are a bloody flow), wind eggs and the menstrual blood 
are the same thing, namely, a material resulting from the elaboration 
of food, material from which the embryo is made (since, we repeat, 
none of the material of the male semen remains in the embryo), but 
this part of the material that has not been fertilized, that is to say, 
enformed by the movements of the semen. These wind eggs are thus 
a “diminished” version of fertilized eggs: they are smaller because 
incomplete, and they are less tasty because less concocted, but 
because they are smaller there are more of them (750b21-26). 
Unfortunately, Aristotle does not explain why, instead of taking 
place in the form of an effusion, as is the case for the menses of 
women, this expulsion of superabundant residue takes place in the 
form of eggs. 

Wind eggs, then, and menses, share major characteristics, 
notably that of being a living material at least in a certain way. We 
see evidence of that in the case of wind eggs in the fact that they 
have an internal principle of growth and death, since they both 
grow and rot. But they would not be alive if the material of which 
they are a part was not itself also alive, for it’s not by leaving the 
animal that they acquire life. But the most remarkable point in this 
passage is perhaps that the female material is called “spermatic” 
(om€ppatikn), that is, seminal. 

Let us return, then, to the nutritive soul from the angle of a 
problem that Aristotle raises in Generation of Animals 2.5: If she is 


able to produce living matter, why does the female need a male to 
engender a living animal? We should look closely at this text: 


One might ask oneself why [the female is not able to 
generate alone]. Since the female possesses the same soul 
[as the male] and the material [of the embryo] is the 
residue in the female, why does the female need the male 
in addition, and why doesn’t she generate herself from 
herself? The difference is that an animal differs from a 
plant in respect of perception. But it is impossible that a 
face, a hand, flesh, or any other part exist unless it has, 
either actually or potentially, relationally or absolutely 
sensitive soul, for otherwise it would be a corpse or a part 
of a corpse. If then it is the male that is able to produce 
such a soul, and it is that in respect of which the female 
and male are distinct, it is impossible for the female to 
generate herself, from herself, an animal. What we have 
just been talking about [the sensitive soul] in fact 
constitutes the being of the male. Nevertheless, the 
difficulty raised does have a point, as is clear from the case 
of birds that make wind eggs, because it is certainly the 
case that the female may generate, up to a point. But that 
too poses in addition the difficulty of knowing in what 
sense one may say that their eggs are alive, for it is not 
possible that it would be in the sense that fertile eggs are 
alive (because it is from these that a new actual animal is 
born), nor in the sense that it is a question of wood or 
stone. In fact, there is, even for these eggs, a kind of 
rotting as if that had previously participated in a kind of 
life. It is thus evident that they possess potentially some 
soul. Then which is it? Necessarily the last: nutritive. It is 
present in all animals as well as in plants. Then why does 
it not bring about the parts of animals? Because it has need 
of the sensitive soul, because the parts of animals are not 
like those of plants: there is need of the cooperation of the 
male, because in animals the male is distinct [from the 
female]. (Generation of Animals 2.5, 741a6, partially cited 
earlier) 


We need to comment on several points in this passage. It is clear 


that it is talking only about the “dominant” mode of sexual 
reproduction, which, in virtue of an Aristotelian schema previously 
mentioned, serves as a model for the other kinds: that can be seen 
from the last sentence of the passage, because there do exist 
animals in which male and female are not distinct. This passage 
also says clearly, if one brings together the first and last lines, that 
the female residue possesses nutritive soul. It has it “potentially,” 
because the residue, as is more evident, once again, in the case of 
wind eggs, does not exercise the developed functions of a nutritive 
soul, nutrition and reproduction, functions that it would exercise if 
its nutritive soul were actual. Wind eggs are a living animal material 
to the extent that they are produced by an animal, but they are not 
actual animals because they lack the sensitive soul, which is 
brought by the male, Aristotle going so far as to say that the 
sensitive soul is “the being of the male” (741a15). But an animal 
part like the hand or flesh cannot be found in a living thing if it 
does not possess the sensitive soul “in a certain relation or 
absolutely” ( myn f AnAGc, 741a12), which doubtless must be 
understood as signifying that a part like the hand depends 
absolutely on the sensitive soul in that it is in itself endowed with 
sensation, and that a part like bone depends mediately in that it 
participates in the structure of an organism endowed with 
sensation, although not having sensation itself. We will return, in 
the next chapter, to this particular relationship between the 
nutritive and sensitive souls. 

The female residue, and especially wind eggs, have nutritive 
soul only potentially, because, as we will see again, in animals the 
nutritive soul cannot really exist actually, that is, fulfill its proper 
functions, without the sensitive soul. That is why, as Aristotle says 
elsewhere, “in certain animals, for example [female] birds, their 
nature is able to generate up to a certain point, because they indeed 
produce what are called wind eggs, but that which they make is not 
complete” (Generation of Animals 1.21, 730a30). But to be 
incomplete (@teA1s) is another way of being potentially. 

There is at least one case that says a great deal about the 
Aristotelian concept of the vitality of the female material: 


But if there exists a certain class that would be female 
without having a separate male, it is possible (€vSéyeTav) 
that it would generate an animal from itself. Even if, up to 


now in any case, this has not been observed in a reliable 
way, one may hesitate about the family of fish, because in 
the fish called red mullets no male has yet been seen, but 
there are females, and plenty of embryos. But we still don’t 
have any observation worthy of credence; and in the 
family of fish there are some like eels and certain gray 
mullets living in marshes that are neither female nor male. 
(Generation of Animals 2.5, 741a32) 


We have here a remarkable situation: it’s a matter of states of affairs 
that Aristotle deems possible, that is, in agreement with his 
conception of generation, but that have not been observed, at least 
not clearly. It is not sure that it is appropriate to translate €pvO@pivoc 
as “red mullet,” but it doesn’t matter much here.17 Aristotle insists 
on the fact that these red mullets are among animals, which, on the 
one hand, have sexual organs, and on the other hand, have distinct 
sexes, differentiating them from animals without gender such as 
eels, and hermaphroditic, which have both sexes. It’s a matter, in 
the case of the red mullets, of females that generate alone and 
generate animals, that is, living beings that have a sensitive soul, 
which would then necessarily have been transmitted to them by 
their mother, since they do not have a father. Aristotle makes clear 
that the matter has not yet been observed, but it is clear that he 
hopes that it will be, and that other females are, as one says, 
“within an inch” of producing offspring truly alive, even if males 
remain normally the providers of the sensitive soul. 

There remains at least one question that Aristotle leaves 
unanswered, that of knowing why males cannot generate by 
themselves. They in fact have the sensitive soul, which is contained 
in and carried by the semen, but also the same kind of material as 
that from which the female makes the fetus. This material, which 
Aristotle describes as “menses,” is fabricated by the female from 
blood, which is food developed by the process of digestion—an 
assimilation that we have discussed. The male, in fact, makes 
something “better” than the menses, namely the semen, because he 
is warmer than the female. But whoever can do the more can also 
do the less, so the male ought also be able to produce the matter 
from which the fetus is made. The semen is not destined to be 
matter but to transmit movements. By not granting semen any 
material function, Aristotle turns his back on hylozoism. 


If, in fact, the semen were to furnish also the material for the 
embryo, the semen would, properly speaking, be alive, without the 
intervention of any other principle, which would be in conformity 
with the definition of hylozoism. Did Aristotle refuse a material role 
to the semen in order not to fall into hylozoism? An insolvable 
problem. But the female material has to be animated by an external 
principle, the semen from the male. The Stoics, in contrast, were 
clearly hylozoists, because they posited that the primordial matter 
is alive. The Aristotelian schema, already examined, which explains 
the inferior (nonliving) by the superior (living) is an efficacious 
defense against hylozoism, because the material composing living 
beings has to receive life from outside itself. The Presocratic systems 
that explain the superior by the inferior have, in contrast, a 
hylozoist tropism. All the same, there is room for hylozoism in 
Aristotle, because the immortal material beings, celestial bodies and 
the celestial vault, are presented by him as alive, and they have not 
received life from anything else than themselves, and have received 
it without any process of animation. 

The female material, even though it is like every material in 
the world in the last instance composed of the four elements or of 
some of them, is not an inert matter, that is, a material that would 
obey only its own laws. Certainly wind eggs are, like everything 
else in the sublunary world, made of the four elements, but, as the 
long passage that we have just partially analyzed says, even if they 
are not like fertilized eggs of real living animals, neither are they 
nonliving entities like wood (Aristotle obviously thinking here of 
dead wood of which furniture is made) or stone (741a21), which 
would thus act only as dead wood or stone acts. 

A famous dispute, one to which we have already alluded and 
which is another version of the dispute noted earlier concerning 
teleological explanation, opposes interpreters who have claimed 
that the material elements left to themselves would be able to form 
living parts from the sole fact of their physiochemical properties 
(which contradicts, for example, the passage from the Generation of 
Animals 2.2, 734b31, cited earlier), against those who think, like 
David Balme, that “the sublunary elements, air earth fire and water, 
act teleologically only when they are part a living being.” 1s It is the 
latter group that is right, because it is not in the nature of water 
and earth to make bone, horns, or flesh. Balme is obviously right, 
because when the soul of the male undertakes to form an embryo, 


via a system of movements, the material on which that soul works 
is already prepared by an elaboration by the nutritive soul of the 
female. Thus the female, as Sophia Connell has shown, plays a real 
genetic role, and contributes to generation by producing a 
seed.ioThus, among many other passages, right from the beginning 
of the Generation of Animals, Aristotle affirms that the sperma that 
results in the offspring comes from both male and female, which 
can be understood very well when one knows that for him male 
semen and menses are the same reality, food worked up by the 
internal heat of the animal, but to different degrees of elaboration 
as a consequence of the diminished heat of the female: 


[We must] consider how and where seed is produced. In 
fact, it is from seed that beings generated by nature are 
formed, and the way in which seed is found to be 
produced in the female and male should not remain in 
obscurity. It is, in fact, because one part of this kind is 
secreted by the female and one part by the male, and 
because this secretion is to be found in them and comes 
from them that the female and male are principles of 
generation, for we call male an animal that generates in 
another, and female that which generates in herself. (1.2, 
716a7) 


Even if, in the rest of the Generation of Animals, Aristotle tends to 
reserve the word sperma to the male seed (what we call sperm), its 
use here to designate the generating contributions of both sexes 
shows clearly that he grants to both males and females a real 
generative role. 

Aristotle is not very forthcoming about this preparation by the 
female of a material that will be used teleologically by the male. 
But since this preparation happens in and by a living being, it is not 
surprising that this material would be as it were torn away from its 
pure material nature and that this preparation would take the form 
of a “teleologization.” There is a very precious passage that shows 
this, again about horns. At Parts of Animals 3.2, 663b29, Aristotle 
explains that the “bony element is earthy,” and that therefore the 
horns are earthy, and that there is more of it, as we have seen, in 
larger animals: 


It is certain that Nature uses the excess of residue of a 
body of this kind, which is present in larger animals, for 
their defense and their benefit, and that this residue, 
necessarily flowing upward, is found to be distributed in 
some to teeth and tusks, in others to horns. That is why no 
animal with horns has two ranks of teeth. In fact, they do 
not have front teeth on top. (663b31, partially cited 
earlier) 


As I mentioned earlier, this “necessary flow upward” should have 
attracted the attention of the Aristotelian commentators, because 
the nature of earth and things composed of earth naturally carries 
them downward. Thus, there needs to be another kind of 
“necessity” to direct the earthy element upward. 

If Nature means to give animals with horns both means of 
defense and other useful attributes (cf. for their defense and 
interest, Est BonOELav kai TO OVU@EPOV, 663b32), that is, horns for 
their defense, and also teeth, it is necessary that the material of the 
horns flow upward. Because, as Aristotle shows a few lines earlier, 
horns have their maximum usefulness on the head.20 It is thus 
indeed the form of the animal that requires that the earthy material 
go upward, there where, and only where, it could accomplish a 
function advantageously. That is why it is tempting to interpret the 
“by necessity” (€§ Avdyknc, 663b34) as indicating not an absolute 
necessity, but a hypothetical necessity: if it is necessary that the 
earthy matter serve the ends that Nature assigns to it, then it is 
necessary that it flow upward. In fact, this example shows, better 
than many others, the difference, slight but real, that exists between 
explanation by hypothetical necessity and that by the “two 
natures”: it seems closer to Aristotle’s intention to describe the 
process in question as being teleologically neutral and even possibly 
bringing disadvantage and to say that it is up to rational Nature to 
“do something,” rather than saying that it is necessary that the 
earthy material go upward if one wants the animal to have horns. 
The very vocabulary used by Aristotle seems to show that: Nature 
“uses” (KaTaypf|Tal  @Uvotc, 663b33), which shows that she does 
not decide to direct the material upward as the smith decides to take 
iron to make a saw; furthermore, Nature makes the best of a bad 
situation, because she turns to advantage an originally negative 
situation, an “excess” (UsepBOAN, 663b32), the result being marked 


by a certain indeterminacy, since Nature could, with this material, 
make teeth, tusks, or horns. Aristotle, on the other hand, does not 
say why this earthy material goes upward, while it seems that it 
ought to go downward. But the two approaches raise the same 
difficulty because earthy matter cannot act in contravention of the 
laws of its material nature, which commands it to go downward 
because of its weight. 

Possibly the solution to this problem is indicated by the 
mention of the “excess” (UmepBOAN) of the residue indicated at 
663b32. In his commented translation of the Parts of Animals, James 
Lennox has correctly remarked that TO owpat@dSec Kal yewsdec 
TAELOV UTApPXEL TOIS LECOOL THV CMwv at 663b24 (“the bodily and 
earthen is present in greater amounts in larger animals”) could 
mean, not that it is found in smaller quantity in smaller animals, 
but that it is found in excess in larger animals, which the word 
“excess” at 663b32 would confirm.21 In fact, the two readings can 
coexist. Since the overabundant material cannot accumulate any 
more downward, it flows upward. 

In a way, all the interventions of rational Nature, which looks 
to get the best in a situation, bring about the better, even by 
trickery, are done at the price of a modification of that which would 
be the action of a given material according to the laws that are 
purely its own. Thus, it is not in the nature of earth to accumulate 
to fortify the tongue and palate of the camel, nor to extend into a 
plane surface to make the web feet of ducks. But neither of these 
two actions is done contrary to the laws of material nature. 

Another aspect of the relation between the sexes in 
reproduction, which undermines a little more the image of the 
female as pure matter, is revealed by the Aristotelian analysis of the 
resemblances between parents and offspring, a doctrine that has 
fascinated commentators. The result of fertilization is presented by 
Aristotle as the result of a contest, a result that depends in the first 
place on the degree of heat. The movements contained in the semen 
are the essential tool for the transformation of the food into blood 
or flesh, but its heat is the principal condition, male semen 
benefiting from higher heat than that of the female seed. The major 
principle that will direct the mechanism of the formation of the 
fetus is that “it is necessary that that which is not dominated by 
that which fashions it change into its contrary” (TO un 
KpaToUnEvov Uxr0 TOU SHULOUPyOUVTOS AVayKN LETABAAAELV sic 


TOUVavTiOV, Generation of Animals 4.1, 766a15), but, as Aristotle 
repeats several times, the contrary of male is female. This notion of 
“domination” is crucial for the questions that interest us here. If the 
semen is not hot enough, it does not dominate the female material, 
and everything happens as if it were the female who would become, 
at least to a certain degree, the “fashioner.” Males who are too 
young or too old, those who have a body that is rather more humid 
than dry, and more feminine, have a tendency to father females: 
“all that happens because of a lack of natural heat” (4.2, 766b32). 
Any cooling element thus encourages the birth of females, for 
example, the fact of absorbing “hard, cold water” (4.2, 767a34). In 
fact, it is not so much the internal heat that determines the sex, as 
the more or less great ability to cook the food to make of it a 
residue serviceable for generation, but heat is indeed the principal 
cause of this ability. But the abundance of the residue also plays a 
crucial role, because the more abundant it is, the more difficult to 
concoct (4.2, 766b35). Thus, exposure to south winds, which we 
would automatically think would produce males because they are 
warm winds, actually favors the production of females because they 
are humid and also because they bring about a surplus of residue. 

But this tendency toward the contrary due to the fact of the 
absence of domination is not the only one to intervene. It coexists 
with a tendency to go toward a similar, but which is inferior to that 
to which it is similar, an inferiority that Aristotle describes in terms 
of “relapsing”: 


On the one hand, each movement when it degenerates thus 
changes into its opposites and, on the other hand, the 
fashioning movements relapse (AVOvTal) toward that 
which is nearest: for example, if the movement of the 
generator relapses, by the smallest difference it changes 
toward that of his father, and next toward that of his 
grandfather; and it goes in this way both for males and for 
females: the movement of the female generator changes 
toward that of her mother, and if not her, then toward that 
of her grandmother. And so on for their other ancestors. 
(Generation of Animals 4.3, 768a14) 


The word that is here translated “degenerates” is the participle 
eEtoTduevoc from the verb éfiot nut, which means the act of going 


out from, but with a pejorative nuance: when used transitively it 
can mean “to drive out of one’s senses,” by anger, indignation, or 
another movement of that kind, and intransitively to be expelled 
involuntarily. Theophrastus has that notable use when speaking of 
the destruction of plant grains: “All other destructions are contrary 
to nature (sapa @votv), namely those in which the grains are 
infested with worms, those in which they become too wet, and 
those in which they degenerate (€€iotatat) in some other way” 
(Causes of Plants 5.18.1). This duality of the destiny of spermatic 
movements is even better presented by Aristotle a few lines farther 
along: 


But, in a general way, here’s what one must take as basic 
principles: first, that among movements, some are actual, 
some are potential; and two others according to which, if a 
movement is dominated it degenerated toward its 
opposite, while if it relapses, it is toward the next 
movement in line; if it relapses a little, it is toward the 
nearest movement, while if it relapses more, it is toward a 
movement farther along. Ultimately the movements are so 
scrambled (ovyyéovtat) that [the offspring] does not 
resemble anyone in the family or relations, and nothing 
remains in common except that it is a human being. 
(Generation of Animals 4.3, 768b5) 


By losing their power of domination, the movements contained in 
the semen become distant from their genus (degenerate) and go 
toward their opposite, primarily that which is male toward that 
which is female. These “degenerations” are therefore described as a 
sort of abandonment of the nature of the individual in whom they 
occur. And Aristotle adds, a few lines farther along, that that which 
is “natural” (mépuKev, 768a21) and happens “most frequently” (Wc 
éxl TO MOAV, 768a24) is that the son resembles his father, and the 
daughter her mother. But if the movement issuing from the father 
does not dominate, one may have a son who resembles his mother 
or a daughter who resembles her father. On the other hand, by 
relapsing, that is, by persevering in its nature but in a weaker form, 
this movement goes toward the neighboring forms in going 
progressively farther from the original form. In the first instance, 
that yields females, in the second offspring that resemble less and 


less their father until they become just animals. Sometimes, in fact, 
the offspring resembles no one in the family and then it is the 
movements related to its human form that carry the day, and even 
sometimes it’s the movements related to its animal form, and then 
one gets a monstrous baby, for example a sort of elephant man. 
Because Socrates is not only the son of his father and grandson of 
his grandfather, and so on, but he is also a human being and an 
animal, all these characteristics passed on to the embryo by the 
means of inherited and transmitted spermatic movements. These 
processes have been, in recent years, relatively well studied. 

But what interests us most of all is the role of the female 
lineage. If one describes the intervention of this lineage into the 
reproductive process in terms of resistance to information, as 
interpreters often do, one has a simple parasitism of the process in 
question. A resistance of that kind exists, which leads Aristotle to 
argue, among other things, that, since it is the role of the male to 
transmit the type of which he is the carrier, and that the female 
material can make that transmission deviate, one may define 
monsters as deviations far from the type; thus monsters cannot be 
made by the male parent and “one ought, in general, rather think 
that their cause is in the material and in the embryos in the course 
of their development” (4.3, 770a6).22 But that gives a very 
incomplete image of the role of the female. 

One gains a better grasp of the nature of that role if one returns 
to a passage already cited, in which Aristotle distinguishes the 
movements that “degenerate” toward their opposite, and those that 
“relapse” toward movements that are close to them: the passage 
explains that the movement of the female generator can also regress 
toward that of her mother, and then her grandmother (768a18).23 
The female is thus the carrier of movements, giving her an active 
role in generation. 

Nevertheless, we should not respond to the excesses of 
“feminist” interpretations of Aristotle’s biology by making him a 
paragon of sexual egalitarianism. In that debate, which does not 
interest us directly here, one must at least notice the following 
points. Aristotle clearly affirms the ethical and political inferiority 
of women, giving them virtues less well developed than those of 
men, also depriving them of access to citizenship, a circumstance 
that they share with infants, barbarians, and slaves. We must note 
that this ethical inferiority is not a universal law of nature, since 


“females are all less courageous than males, except the bear and the 
panther: the females of these species seem to be more courageous” 
(History of Animals 9.1, 608a34), as we have seen several times. On 
the other hand, from a strictly biological point of view, women are 
inferior to men because females are inferior to males. But no text 
that has come down to us establishes a link between the ethical 
inferiority and the biological inferiority of women. As for a possible 
intellectual inferiority of women, Aristotle says nothing. 

Nevertheless it remains that for Aristotle “the female is like a 
disabled male” (Generation of Animals 2.3, 737a27), and that he 
thinks that males are superior to females, ultimately because of 
their superior heat, which, notably, allows them to work up the 
food better, and one of the signs of this superiority is incontestably 
the preponderant role that the male plays in reproduction. The 
female cannot hope to outweigh that superiority except in the case 
of a weakness of the male, but if, as one says, everything goes well, 
a male resembling his father is born: 


The offspring that does not resemble its parents is already 
in a way a monster, because, in a way, in these cases 
nature has already strayed from the lineage. The very 
beginning of that is the birth of a female rather than a 
male, but that is naturally necessary, because it is required 
for maintaining the genus of beings in which male and 
female are separate; but since it is possible that the male 
sometimes is not dominant, because he is young, or old, or 
some other reason of this kind, the birth of females is 
necessary in these animals. (Generation of Animals 4.3, 
767b5) 


What can we say about this necessity of the birth of females? 
Perhaps we could think of it as a hypothetical necessity, for it is 
hypothetically necessary that there be females if the species is going 
to survive, but Aristotle seems to correct this initial impression by 
proposing a second kind of necessity for the birth of females: “it is 
possible that the male not dominate” or, adds Aristotle, “some other 
reason of this kind” (767b10), these two forms of necessity having 
no relation to finality, the second form of necessity taking the form, 
“if certain conditions are given, then necessarily a female is born.” 
This would be a form of absolute necessity 4 la Democritus, which 


rational Nature uses to attain an end, the reproduction of animals. 
The status of this natural necessity of the birth of females remains 
slightly obscure, and perhaps one may think that Aristotle calls it 
“necessary” especially because it is not accidental, given the 
frequency of the birth of females. 


The difference between genesis and essence, a fundamental point of 
disagreement between Aristotle and the Presocratics, includes 
another aspect that interests us here because it concerns the 
relationship between nonliving and living. As far as animal species 
are concerned, the passage from nonliving to living never 
happened, nor could it happen as an event, since living things have 
never had a first member of their line that would have appeared 
one day. As David Balme says in a text cited earlier, nonliving 
elements left to themselves, even those that constitute food any 
more than the others, would never form animal “parts.” For the 
atomists, in contrast, the soul is a specific disposition of atoms that, 
when it happens as a result of random atomic contacts, makes a 
body in which the result is alive. But in the sexual generation of 
living things, there is a passage from nonliving to living, since food 
is transformed into semen and menses, which are the means 
employed by the living being to produce life. But two things must 
be added. First, once fertilization has taken place, the mother that 
carries the embryo must be alive for it to develop. Next, that 
fertilization itself, described as the information of a material, must 
put in operation two vital agents. Thus, female passivity is an 
“active passivity.” 

In fact, as we have just said, this passage from nonliving to 
living in the case of the fetus is often described, according to a 
technical paradigm used by Aristotle himself, as the informing of 
the female material by the movements contained in the male seed. 
But, as we have seen, this material is alive. The complex 
reproductive operation described in this chapter never leaves the 
living realm. It’s only in the case of the formation of semen and its 
equivalent in the female that food, most of the time nonliving 
material, becomes a living matter. But, as we have seen, vital 
realities like that are not constituted simply by the action of hot and 
cold, but by the movements transmitted to this nonliving material 
by a generator, or more precisely both generators, who exist in 
actuality. If an animal, then, depends on its environment, for 


animals that breathe would not survive without ambient air, nor 
aquatic animals without the water of rivers or the sea, it still keeps 
what may be called its “vital initiative,” which brings it about that 
it is the animal who chooses objects of interest in its environment, 
whether in terms of material or in terms of process. The 
environment is thus limited to a status of a condition of existence. 
What the Aristotelian theory of sexual generation reveals is that on 
this point too, Aristotle shows himself to be a real biologist. 

It’s a real shame that, as some of his students can attest, 
Georges Canguilhem did not know Aristotle better, because he 
would have found in him a remarkable prefiguration of his own 
analyses, notably of that which he proposed in his very celebrated 
article, “Le Vivant et son milieu” (The Living and Its Milieu), which 
was first a lecture presented in 1947 at the Collége Philosophique. 24 
It’s worth citing a few passages of this article that, in twenty-five 
pages, proposed the bases of a biological thought, first of all by 
delimiting clearly, as the title indicates, the relationships of the 
living thing with that which is not itself. Relying on studies like 
those of Kurt Goldstein and Jakob von Uexkiill,25 Canguilhem put 
himself in opposition, as is well known, to an approach uniquely 
physiochemical of the living thing, but he did that in a form that 
perhaps was not adequately understood by his readers, by way of a 
critique of the theory of the environment that he thought to be like 
“the positive translation, apparently verifiable, of Condillac’s fable 
about the statue”: 


The theory of milieu was at first the positive and 
apparently verifiable translation of Condillac’s fable of the 
statue. [footnote omitted] When the air smells like roses, a 
statue is rose-scented. In the same way, the living, within 
the physical milieu, is light and heat, carbon and oxygen, 
calcium and weight. It responds by muscular contractions 
to sensory excitations; it responds with a scratch to an itch, 
with flight to an explosion. But one can and must ask: 
Where is the living? We see individuals, but these are 
objects; we see gestures, but these are displacements; 
centers, but these are environments; machinists, but these 
are machines. The milieu of behavior coincides with the 
geographical milieu; the geographical milieu, with the 
physical milieu.26 


The living thing, says Canguilhem, is a center of reference, a bearer 
of values: “The milieu on which the organism depends is structured, 
organized, by the organism itself. ... It is for this reason that, within 
what appears to man as a single milieu, various living beings carve 
out their specific and singular milieus in incomparable ways.”27 The 
living thing is thus an organism that functions according to its own 
laws, which “brings its own proper norms of appreciating 
situations,” Canguilhem says,2s and which distinguishes self from 
not-self. In describing the milieu constructed by the living thing 
(Umwelt) like an “elective extraction” in the environment 
(Umgebung),29 Canguilhem really puts to work a procedure that 
seems to be very close to that which Aristotle uses in his doctrine of 
the “two natures”: the living thing selects in its environment the 
elements (tolerable thresholds in the chemical composition of the 
milieu, nutritive materials, perceptible signals, etc.) that are 
significant for it, which permit it to make these elements function 
for its benefit for survival and development. That’s a properly 
Aristotelian approach. 

But, to come back to the question of the generation of living 
beings, there does exist a process of formation of living things in 
which this formation of the living being seems indeed to demolish 
what we have just been saying in that it fundamentally does not 
depend on a vital initiative of the living thing itself, but is imposed 
on it by its nonliving environment, and by furnishing, at the same 
time, a remarkable example of change from nonliving to living: it’s 
spontaneous generation. We have to see what that is. 


Spontaneous Generation 


Most interpreters think that the doctrine of spontaneous generation 
constitutes a marginal part of the Aristotelian theory of 
reproduction, one that Aristotle is not easy about. Thus, Sophia 
Connell talks about the “obvious discomfort with the 
phenomenon.”30 Others, on the other hand, like James Lennox or 
John Dudley, think that spontaneous generation is a phenomenon 
that Aristotle has well under control, and that this theory plays a 
role in the general study of the generation of living things. Their 
position is more correct than that of the others.31 

Two preliminary remarks. First, we have to respond to the first 


group that, if Aristotle seems hesitant and imprecise about the 
spontaneous generation of certain animals, that is doubtless not due 
to any uncertainty on his part about the process of spontaneous 
generation and its causes themselves, but about the difficulty that 
he has of observing it in many cases. That’s an example of a kind of 
topos in Aristotle’s biology, particularly in the History of Animals, of 
saying that a phenomenon difficult to observe requires additional 
study; we saw that in the case of females giving birth without 
males. That lack of certainty can go pretty far, for example to the 
point of not seeing what the cause (or causes) of spontaneous 
generation are in a particular species, or even if the generation of a 
species in question is actually spontaneous. Thus, one can see 
clearly that, among animals with shells, snails couple, but it is 
impossible to say if that coupling results in reproduction (Generation 
of Animals 3.11, 762a32). That definitely shows that Aristotle 
sometimes has a hard time grasping the causes at work in a 
particular case, but not that he has only an imprecise idea of the 
process of spontaneous generation itself. Next, we must also reject 
the idea, also pretty common, that this generation is a marginal 
phenomenon. It is one of the two, or three, great modes of animal 
and vegetable reproduction. Spontaneous generation concerns a 
great number of animals—rodents, fish, and especially shellfish— 
and Aristotle knows how numerous those species are, and we will 
come back to that. 

To open the question of the spontaneous generation of living 
beings, there is, in fact, a lot to get from a little-used passage, 
doubtless because it is thought to be more descriptive than 
explanatory. It’s at the beginning of History of Animals book 5. It 
would be necessary to look at the first chapter almost line by line. 
Here are a few remarks. An introductory paragraph lays down, as is 
habitual for Aristotle, how far we have come, and what we have left 
to study: the various parts of various animals have been considered, 
including parts devoted to reproduction, as well as the functions 
like perception, voice, and sleep; “it remains to define that which 
relates to their generation” (epi 5 THV yEvEoEWV AVTHV AOLTOV 
dieAGetv, 5.1, 539a1), that is, their modes of reproduction. But 
“these modes of reproduction are numerous and very varied and, if 
from one point of view they are dissimilar, from another point of 
view, they are similar” (539a2). That’s a typical connecting passage 
in Aristotle, especially in the History of Animals, between similar 


and dissimilar, which almost always functions in the same way: it’s 
a matter of discovering, behind a very large variety (which is the 
case here) and sometimes enormous differences, a unity that is at 
first invisible, that this unity would be specific (and in this case the 
difference would be slim), generic, or analogical, a unity that rests 
on function. Thus, the lungs and gills are the same by way of the 
function of cooling the organism they serve, even though they look 
very different. Thus, one should be able to expect something of the 
sort for the modes of reproduction. And, in fact, one of the great 
tasks of Aristotelian science, and particularly in the study of living 
things, is this hunt for identity. We must note that Aristotle does not 
outline this conceptual matrix as he usually does: he does not argue, 
as he does in other cases, that the reality (the genital organs, for 
example) that he examines are “in one sense the same, in another 
different,” but that the modes of generation, despite their diversity, 
“resemble each other.” He uses the verb mpooetkéval, rather rare 
for him, that he uses elsewhere to indicate the resemblance of 
infants to their parents (Generation of Animals 1.17, 721b29). It is 
difficult to decide what to make of this textual fact, but it could 
signify that the similarities between the modes of reproduction are 
greater than those to be found between lungs and gills. Thus, then, 
as we have seen, the History of Animals mainly offers an accounting 
of the diversity of living things (in contrast to the Parts of Animals, 
especially based on the underlying unity of that diversity), the study 
of the modes of reproduction (re)introduces the primacy of unity. 
But this is not the same unity as that of the Parts of Animals, 
because this one is a unity of function (cooling, for the lungs and 
gills), while in the case of the modes of generation, and even, we 
will see, in the modes of production of nonliving natural beings, it’s 
a matter of bringing into evidence the resemblances of the 
explanatory processes. 

Next comes a methodological remark that has taxed the 
ingenuity of commentators—one should stop taking the supreme 
animal (human being) as a model and point of departure; it will be 
better to go up the modes of reproduction from the most 
rudimentary to human reproduction: “Let us begin with the animals 
with shells, then it will be necessary to deal with the crustacea and 
then the other families in the same way. It’s a question of mollusks, 
insects, and then the family of fish” (5.1, 539a8).32 But a good 
many of these animals, including almost all animals with shells, 


reproduce by spontaneous generation. A passage like this makes 
affirmations like that of Jules Tricot insupportable, though he has 
actually the majority of commentators at his side; he claimed that 
“a natural irregularity ... spontaneous generation seems to be of the 
same kind as the numerous aberrations that constitute 
monstrosities.”33 And anyway, at 539b15, Aristotle says a few words 
about this diversity in the modes of reproduction, from which one 
might draw several conclusions, and first, that the great dichotomy 
that divides the living world, that is, just as much animals as plants, 
is that which opposes reproduction that comes from parents of the 
same form via a seed and spontaneous generation. Faithful to his 
chiasmic method of exposition, Aristotle begins then with the 
plants, to say that in those that do not reproduce by a seed, it is 
necessary that they be constituted by “a principle of this kind” 
(539a18),34 that is, something that resembles a seed. 

So even before beginning our study of the content of the 
Aristotelian doctrine of spontaneous generation, we can frame the 
question in terms of the following theses. 

(i) Spontaneous generation is one of the two great modes of 
generation of living things (in fact there are three, if we add 
budding, discussed later in the text), which concerns a vast part of 
the vegetable and animal world. Cockles, clams, razor clams, 
scallops, ascidians, limpets, sea snails, sea anemones, sponges on 
rocks, hermit crabs, intestinal worms, fish lice, many insects, but 
also eels and certain mullet fish, as well as a number of rodents are 
born by spontaneous generation. If spontaneous generation is a 
marginal phenomenon, the margins are pretty large. 

Furthermore, spontaneous generation is a multiform 
phenomenon as is shown, for example, in that same chapter 1 of 
History of Animals book 5. Because of that multiformity, the 
relationships between spontaneous’ generation and_ sexual 
generation are not always the same. Thus in certain fish the eggs 
are produced by spontaneous generation, but living animals emerge 
from them (History of Animals 5.1, 539b2). Here we are at the 
frontier between sexual and spontaneous generation, something 
that Aristotle notes when he says that this kind of generation “is 
rather similar to that which happens in birds” (539b6). 

(ii) Spontaneous generation is a natural process if only because 
of its regularity. It would seem to be difficult to agree with Sophia 
Connell that “every single instance of testacean generation is an 


accident.”35 

(iii) Aristotle has made remarkable efforts to establish that 
spontaneous generation and generation by sperma emerge from a 
single causal schema, the two explanatory procedures putting to 
work analogous elements, at least in the Aristotelian sense of the 
word. It is this thesis that will serve as the foundation for our 
attempt at elucidating the nature of the process of spontaneous 
generation so that we can compare it with sexual reproduction and, 
later, with the formation of nonliving realities like metals and 
minerals. Thus, we do not adhere to the position of Sophia Connell 
who thinks that animals that reproduce by spontaneous generation 
are “so far away from the paradigm [of the reproductive function] 
that the usual causes are absent.” 36 

The cardinal text for our topic, on which all interpreters base 
their analyses of spontaneous generation, is at Generation of Animals 
3.11, 762a8-762b21. The first part of this passage, to 762a32, is 
aimed at eliminating an error that Aristotle seems to think one 
might be tempted to commit. Although many animals reproducing 
by spontaneous generation develop in a context of putrefaction, one 
must be careful to avoid concluding that it is putrefaction that 
triggers the process of spontaneous generation. Passages that seem 
to support that idea, for example History of Animals 5.1, just cited, 
or 5.31, 556b25, which says that “fleas are born in minimal 
putrefaction,” do not project the viewpoint of the explanation of the 
mechanism of spontaneous generation, and because of that, they 
can speak in a descriptive and approximate way, because, in fact, 
one sees very well, or at least Aristotle sees, that fleas are born in 
rotten materials. But to be born in a rotten context is not the same 
thing as being born because of rot. It would be unreasonable, and 
totally useless, to try to infer chronological conclusions from this. 
What gets the process going is an actual concoction of the milieu in 
which it happens, and the materials resulting from that putrefaction 
are the residue of that concoction, for “nothing is produced from 
the whole [of the matter]” (762a15), as is also the case in the arts, 
since the carpenter wastes a lot of wood when making a table. 

At 762a35 the passage begins describing the process of 
spontaneous generation. But the whole passage rests on the 
comparison (analogy) between spontaneous generation and sexual 
generation, as was the case of the passage cited earlier, from the 
History of Animals. Thus, it is necessary, in animals that reproduce 


spontaneously, to find “the formation that corresponds to the 
material principle” (TO Kata THV VALKHV ApyNV GUVLOTALEVOV, 
762b1) of animals with sexes. Aristotle then sums up, in less than 
three lines, his theory of sexual generation: “In the females there is 
a certain animal residue that is potentially that which the animal 
from which it comes is [actually]; acted upon by a first mover from 
the male it produces an actual animal” (762b2). 

We notice that this description confirms what was said earlier: 
the residue in the female is not characterized as an inert elementary 
composition, but as a material produced by the female herself, a 
material that is potentially that which will become the finished 
animal. The following sentence shows completely clearly Aristotle’s 
analogical procedure: “In the present case [that of spontaneous 
generation] we must say what corresponds (TO TotoUTOV) [to the 
female residue] and where the first mover from the male comes 
from, and what it is” (762b4). So spontaneous generation and 
sexual reproduction tell us the same story. As for the residue that 
forms the material of the embryo, then the animal, it comes from an 
elaboration of food: the internal heat of the body separates37 and 
cooks this food, this process being controlled and directed by the 
nutritive soul of the female, which produces the residue in question. 
In the case of spontaneous generation, Aristotle describes things by 
carefully using the same words: in both cases there is a food, for 
some it is water and earth, for others it is something that comes 
from these two elements. It is probable that, always according to 
the chiasmic procedure of exposition, “the others” are those animals 
that reproduce sexually, while those that have earth and water for 
food are plants and animals that generate spontaneously, as was 
said at the beginning of the passage that we are in the course of 
examining.3s In both cases there is heat, in one the vital head of the 
animal, in the other the climatic heat exercised at certain seasons 
on sea water and earth. So that one gets the same elaboration of 
food in both cases.39 

We can say a little more about this residue produced by 
concoction of the earth, water, or a mixture of the two. As in the 
case of metals and minerals, to be discussed later, under the action 
of heat the residue produced by cooking coagulates, but in 
spontaneous generation the tendency is toward a rapid constitution 
(cf. Tay€wc, 762a22) of small units, which Aristotle expresses with 
the verb ovviotnut and the translators render “form” or “take 


form.” For that to happen, the heat in question must find itself 
“enclosed” (€umeplAn@eh, eueptrapBdavetat, 762a22), which 
forms, Aristotle says, “like a foam bubble” (oiov dagpwdnc 
TOUPOAVE. 762a23). Sometimes, in the case of a shelled animal for 
example, it forms a hard envelope that protects the animal: in the 
sea, which is rich in earthy material, the earthy element solidifies 
around the animal and becomes “as hard as bone or horn” 
(762a30), which shows that Aristotle thinks of the shell as a part of 
the animal, just as much as bone for vertebrates, while modern 
physiology establishes a difference between bone, which is an 
organic reality, and the shell that is an envelope, certainly 
indispensable to the organism, but not a part of it. 

So as far as the formation of the residue that will serve as the 
material for the animal, we have, then, two parallel “accounts”: in 
the case of sexual reproduction and in the case of spontaneous 
generation. But what about the moving cause that makes this 
material become, first an embryo, then an animal, at least in the 
case of sexual reproduction (Aristotle does not mention “embryo” in 
the case of spontaneous generation)? In this case too Aristotle tries 
a parallel exposition. His general thesis seems to be that in the case 
of living things (animals or plants) that are born by spontaneous 
generation, there is pneuma in the water most of the time, or in that 
which corresponds to the water, and which plays the role of an 
“animating breath.” So that when this pneuma is enclosed in the 
foam bubble that we were talking about, the residue found in it also 
becomes ensouled. 

We must be careful not to confuse the two situations. At 762b9, 
Aristotle, after having briefly recalled how the matter of the embryo 
is formed, writes: “It goes the same in plants (kai €v q@utoic) 
except that in plants and in some animals, there is no need for the 
male principle (for it is found mixed in themselves), but in most 
animals the residue does need it.” Does Aristotle mean to speak of 
“plants” or of “(certain) plants”? In the second case, it would be a 
matter of plants that reproduce spontaneously, that is, without seed. 
In the first case, which seems to correspond with what he means to 
say,40 Aristotle would be claiming that there are not two clearly 
distinct sexes in plants, each carrying in itself the female and male 
principles.41 In fact, one must distinguish between plants that 
reproduce by a seed (grain) and those that reproduce by 
spontaneous generation. In the first, the male principle does exist, 


but it is not produced by a distinct individual. What are these “some 
animals”? Two readings are possible, parallel to those about the 
plants. Either it’s about animals that reproduce by spontaneous 
generation, or, more likely, it’s about certain animals that do not 
include males and females, like the sea bass or red mullet, whose 
species seem to be composed entirely of females, as we saw. But 
then they need to have in themselves a male principle, that is, that 
they be hermaphrodites. In these animals, it cannot be said that 
they reproduce by spontaneous generation. In the present passage 
we thus have, in all probability, an exception to the rule, 
pronounced since the beginning of the treatise, according to which 
in animals able to move themselves “by swimming, flying, or 
walking” (Generation of Animals 1.1, 715a26), male and female are 
distinct, an exception in a way signaled in advance by the words wc 
S5€ KaTa mavtoc eineiv, “generally,” at 715a25:42 “In general, 
concerning all the animals that move themselves, whether 
swimming, flying, or walking with their body, all have female and 
male, not only in the blooded animals, but also in some of the 
nonblooded.” In fact, if one takes account of the fact that there are 
many insects that reproduce by spontaneous generation, and of the 
fact that some of them (to be sure not many) do not have distinct 
males and females (cf. Generation of Animals 1.1, 715b2), this 
exception is ultimately not that exceptional. But this does confirm 
that for Aristotle the typical case of spontaneous generation 
concerns shellfish. 

It is indeed the absence of a fertilizing male principle, the 
principle coming from another individual or residing with the 
female principle in the same individual, that confronts us with a 
case of spontaneous generation. There is no system of movements 
that would be transported by the sperm via the innate breath or 
directly introduced into the female matter as in certain insects, 43 
which imposes on the female residue a form that is simultaneously 
individual and specific, as is the case in sexual generation. On the 
other hand, there is, as has been said, in sea water (to stick with 
marine animals) pneuma, which is “full of psychic heat” (Generation 
of Animals 3.11, 762a20), that is, a head that can play the role of a 
soul, in other words a floating principle of animation, permitting 
Aristotle to say, “In a way, all things are full of soul” (762a21). The 
crucial point seems to be that this floating psychic principle cannot 
play the role of the male principle in generation unless it is 


gathered and enclosed (€vano0AaquBavopyevov i) AmoKptvouEVoV, 
762b26) in the bubble that the residue worked up by the heat has 
prepared for it. In other words, the principal role in spontaneous 
generation is played by the residue, which, by preparing, by 
cooking and separating into small units (bubbles), the receptacle for 
the psychic pneuma, will permit this residue to become ensouled. 

We seem to be quite close to hylozoist positions, all the more 
so since some passages in Aristotle seem to adhere to that position 
completely. Thus, at Metaphysics Z.9, 1034b4: “Beings born by 
spontaneous generation ... are all those whose matter is able to 
move itself by the movement by which seed moves.” Doubtless one 
might attack texts like this one by applying to them the remarks 
like that made earlier about passages in the History of Animals that 
seem to say that it is decomposition that generates living things. In 
both cases it’s a matter of descriptive passages that are not at all 
interested in the cause of the phenomenon. But, in fact, if hylozoism 
is a doctrine that attributes vital capacities or properties to matter, 
as far as animals that reproduce sexually are concerned, Aristotle, 
we repeat, is not a hylozoist, because, even in the case of wind eggs, 
their material is not matter pure and simple, as we have seen. It is 
indeed from outside of itself, in this case by the action of the 
nutritive soul of the female, that the material residue receives life, 
and not from the existence of an internal tendency of this residue 
itself. In the case of spontaneous generation, things are less clear. 

In sexual generation, that which establishes the permanence of 
a species is the form that the male transmits to its descendants by 
fertilizing a female, but doubtless also, according to what we have 
seen, the characteristics of the “residue” offered by the female to 
the forming process by the male. The major role is nonetheless 
played by the male. That does not mean that there are eternal 
Forms that would exist apart from the individuals that carry them, 
nor that the form is unchangeable.44 Not only does the form not 
remain intact in reproduction, but it is strongly influenced by the 
material that it enforms during fertilization, as we have seen. One 
proof, among others, of this, is the birth of hybrids via crossing of 
two different species.45 On the other hand, even in intra-specific 
sexual generation the form is not transmitted without variations— 
sometimes those variations are very large, as in the case of 
monsters, or smaller, in the case of the birth of females or of 
offspring with characteristics of their maternal lineage. 


Nevertheless, it remains that by containing these variations within 
fairly narrow boundaries, sexual generation perpetuates animal 
species that exist forever, provided with globally stable 
characteristics. 

But it is necessary to go further in the description of generation 
as a transmission of form. According to what was said earlier, we 
see that, if the female is a “lesser male,” she has her role, even if 
less, in the transmission of the form. That’s what follows from the 
fact that Aristotle attributes to menses movements of the same sort 
as those in the semen, since they can act in concert with them, or 
oppose themselves to them. The form, transmitted by the 
movements contained in the semen of the generators, can thus be 
rediscovered at all the levels and all the steps of the process of 
fertilization. But that reproduction of the form does not happen in 
spontaneous generation: “The most natural of functions of living 
things that are complete and not defective, and which do not 
reproduce themselves by spontaneous generation, is to produce 
another being like themselves” (De Anima 2.4, 415a26). 

In the case of spontaneous generation, in fact, the process of 
transmission of the form undergoes a major transformation. The 
principle that corresponds to the male principle of sexual 
generation is, to speak in a somewhat simplistic way, the pneuma 
brought by the sea water in the case of marine shellfish, or by some 
other vehicle not precisely noted in the other cases of spontaneous 
generation; that is a universal provider of soul (as a consequence, as 
we have seen, “in a certain way all things are full of soul” 
[Generation of Animals 3.11, 762a21]). But the text of the Generation 
of Animals does not seem to attribute to this floating pneuma a role 
in differentiation, which would explain why in one case it forms 
mussels and in another oysters. Thus, it remains that it would be 
the material residue that, after concoction, determines the specific 
characteristics of oysters and other animals with shells. Which is 
exactly what Aristotle says: “In a general way all shellfish are born 
in the mud by spontaneous generation and differ according to the 
variations of the mud, oysters in slimy mud, conches and the others 
I mentioned [clams, razorshells, scallops] in sandy mud, in the 
crevasses of rocks the sea squirts, barnacles, and those that rise to 
the surface, like the limpets and nerites” (History of Animals 5.15, 
547b19). The two processes of spontaneous generation and sexual 
generation are thus parallel, but at the cost of a remarkable 


inversion. Sexual generation occurs by the imposition of a form 
transmitted by the semen of the male to a material present in the 
female. It is that form that assures the global conformity of the 
future offspring to the general characteristics of its species. But the 
(female) material, far from being purely passive, intervenes, one 
may say, as a secondary creator in the process of forming the 
embryo, which thus inherits maternal traits, for fortunately 
offspring are not born strictly identical to their fathers, as we said. 
In the case of spontaneous generation, the psychic pneuma will 
animate the embryo formed from the residue of cooked matter. But 
this embryo already has what one may call its specific form due to 
the material from which it is formed, and as the passage from the 
History of Animals asserts, according to the place where it is formed. 
We will come back to that point. Thus, it is the material that is the 
principal element in the formation of the embryo, while the pneuma, 
which is the analogue of the male principle, has an efficient 
function, but not formal, or less formal than the material, since it is 
the material residue that gives the animal—or the plant (if it is one 
of the species that reproduce by spontaneous generation)—its 
specific form and its individuality. 

In fact, it seems impossible that it would be the wander pneuma 
that differentiates individual animals in the residual material. Thus, 
it is necessary that it be this residue that, by means of 
physiochemical reactions undergone by the materials that make it 
up, constitute the units (bubbles) that the pneuma will animate. And 
it’s the proportion of the elements that constitute the bubbles that 
determines the specific characteristics of the future animal. In other 
words, it is indeed the material that determines the specific formal 
characteristics as well as individual oysters, scallops, and other 
shellfish. That’s what the passage from the History of Animals, just 
cited, says. One needs to be careful not to minimize the importance 
of this assertion. It’s not a question of the influences of the matter 
or of the milieu on the final state of the offspring. These influences 
are proven and are often very important, including in animals that 
reproduce sexually—these go from the action of the wind on 
offspring to the color of sheep in relation to the water that they 
drink.46 What is at stake here is the essential structure and 
character that make an oyster an oyster. 

Among interpreters of Aristotelianism, notably on_ its 
metaphysical side, there has been a dispute on the question of 


individuation, some thinking that the individual form of a substance 
would be that which makes this substance unique and different 
from other substances, including those of the same species; others 
maintaining that it’s the individual matter of each substance that 
assures its individuality within a specific form (Socrates and Callias 
share the same human form, but are differentiated by their 
material). It’s not certain that the spontaneous generation of living 
things allows deciding this question, but it does offer a way of 
evading it: in many living things, the material is able, in a regular 
and continuous manner to give specific characteristics. One may 
perhaps assume that it is not impossible for it to play a major role 
in individuation. 


Three more remarks finish up our discussion of spontaneous 
generation. Sexual generation is certainly, for Aristotle, a sign of a 
greater perfection than spontaneous generation. Similarly sexual 
generation in which the two sexes are carried by different 
individual animals is more perfect than that in which, as in plants 
and hermaphrodites, the same individual has both sexes. As we 
have seen, “In all those where it is possible and to the degree that it 
is possible, the male is separate from the female, for it is as 
something better and more divine that the principle of movement 
belongs, as male, to generated beings, while the female is the 
material” (Generation of Animals 2.1, 732a6). In a given situation, 
Nature does her best to allow living things that find themselves in 
specific conditions to live and reproduce themselves forever. We 
have seen what that means in terms of teleology. Nature thus 
chooses the best possible, the better being sexual generation carried 
out by distinct males and females. It is thus not surprising that this 
kind of generation has a paradigmatic function in relation to other 
modes of reproduction. So, it is necessary to understand correctly 
the fact that, in a well-known methodological passage in the History 
of Animals, cited earlier, Aristotle says that, in the case of the study 
of the generation of animals, it is necessary to reverse the order of 
exposition and start with “simple” animals to end up at human 
beings. It’s a matter here, in the logic of the History of Animals, of 
surveying and describing the genital parts, the modes of coupling, 
the times of gestation, and so on. In the extremely causal treatise, 
the Generation of Animals, on the contrary, it is in fact sexual 
generation where Aristotle starts, and it is even female and male 


that he defines first. 

People have often noticed, and praised, the curiosity that 
pushed Aristotle to describe a considerable number of animals, 
while even though the study of the functions and organs that he 
achieved, which is doubtless the major goal of his research in 
natural history, had relatively little to gain. I have myself spoken of 
“theoretically unmotivated” curiosity.47 In contrast, one may be 
astonished about the small amount of information that he gives us 
on certain subjects, and spontaneous generation is one of those. It 
is, for example, difficult, to the great despair of interpreters, to 
decide, in the texts dealing with spontaneous generation, and 
especially Generation of Animals 3.11, what really plays which roles 
of the different causes in the process of generation. Thus, our 
interpretation of spontaneous generation rests mainly on the case of 
marine animals because Aristotle is a bit more forthcoming (or less 
laconic) about them, but there are all the others born in the earth or 
in rotting wood, coming from the interior of animals or plants, from 
mud, and so forth. There are also animals born by spontaneous 
generation, but male and female, which, thus, couple and have 
offspring, but not of the same species as their parents. But Aristotle 
ultimately says very little about all these animals, and it is doubtless 
not by chance that, in his major theoretical text on spontaneous 
generation (Generation of Animals 3.11), he seems to speak mainly 
about the spontaneous generation of marine animals, with the 
characterization of the analogue of the female principle as a foamy 
“bubble” and the analogue of the male principle as pneuma. 

I previously noted that the case of animals with shells was 
privileged in the study of spontaneous generation. And, in fact, 
everything happens as if—in the enormous investigation that would 
have demanded a precise knowledge of the modes of reproduction 
of all these species, work that Aristotle recognizes several times that 
it is far from having been accomplished, and not only about their 
reproduction—he has deliberately chosen the marine type of 
spontaneous generation, leaving us the task of applying the schema 
to the other types. But why did he choose this case? Possibly he 
knew it better than the others, for example as a consequence of his 
extended marine research, the strait of Pyrrha seeming to be rich in 
shellfish. Perhaps he worked at presenting a more readable analogy 
with sexual reproduction. But there is for this choice a reason 
stronger and more “material” that the Generation of Animals 


presents very well: “Sea water is much more bodily than fresh 
water, it is naturally warm, and it shares in all the parts, humid, 
pneuma, and earth” (3.11, 761b9). This means that in the 
spontaneous generation of an oyster, for example, one may see 
more clearly the generative role of the milieu: one understands how 
the body of these animals takes form in this environment rich in 
various material elements. 

A modern biologist would doubtless have fastened on the 
reproductive mode of these amazing critters as well as on that of 
viviparous quadrupeds or human beings. What the analyses that 
precede it show us is that Aristotle does not conceive of nonsexual 
modes of reproduction as realities obeying their own logic, but as 
obscure and degraded versions of a more perfect mode. But if what 
has been said already is true, it is enough, at least provisionally, for 
Aristotle to show the analogy between the mechanism of 
spontaneous generation and that of sexual generation with the 
clearest or best known example of spontaneous generation, namely 
marine shellfish, in order that one of his main theoretical objectives 
may be achieved, that of showing that beyond their diversity, from 
the point of view of generation too, all animals are fundamentally 
the same despite their very great differences. One may therefore 
conclude from all this that in every spontaneous generation, that of 
shellfish as well as of mice, there is a fertilization of material unities 
formed from the material of the milieu by a wandering “male” 
principle. 

Second remark: Aristotle himself makes the connection 
between his ideas about wind eggs and spontaneous generation. It’s 
that some fish make a kind of wind egg. Here is the passage: 


However, in the fish family there are born some that are 
born neither male nor female, and, though being in the 
same family as other fish, they differ in form, and some are 
completely unique. Some have only females and no males, 
and give birth to what would, in birds, be wind eggs. In 
birds these eggs are all infertile, because their nature 
cannot go further than the formation of this egg, unless 
there were another way for them to have union with the 
males. ... But in certain fish, when the eggs are produced 
by spontaneous generation (6Tav aUTOHWAaTa yEVVyowotv 
Wa), it also happens that living animals are born from 


them, only some of them do this by themselves, while in 
others it does not happen without the intervention of a 
male. (History of Animals 5.1, 539a27) 


The difference between birds and fish is that the wind eggs of birds 
are never fertile, while those of fish can sometimes be. This is 
connected to the difference in the modes of fertilization, since the 
male bird fertilizes the female by copulation, and the fish by 
sprinkling the eggs outside the female. But it is necessary to 
understand the 6Tav aUTOpaTa yevvnowotv Wa of 539b3. It 
doesn’t seem to mean something like “when the eggs are formed 
spontaneously,”4s which leaves the impression that this could be the 
case, but also might not be. Aristotle here indicates, with the aorist 
subjunctive, that this is what happens normally: each time that 
these fish lay eggs, one may say that they are the equivalent of 
wind eggs of birds, and Aristotle says that they are produced 
“spontaneously,” but not all result in a true spontaneous generation 
of living animals. In fact, the real spontaneous generation comes 
later, since some of these eggs are fertilized by the semen that the 
male sprinkles on them, while others give directly, that is, 
spontaneously, living animals. Therefore, it is not possible to qualify 
the generation from all these eggs of fish as “spontaneous.” 
Nevertheless, Aristotle indeed asserts that the birds’ wind eggs 
form “spontaneously” (cf. the avVTOHaTa of Generation of Animals 
3.1, 749b35), which confirms that he thinks of them as living 
beings. They are generated spontaneously because, both, they are 
not the fruit of formation by the male semen, and they come from 
the elaboration, by the nutritive soul of the bird, of that nonliving 
reality that is the food. From that one may draw the conclusion, 
rather bold actually, that at the basis of every generation, sexual or 
not, there is a spontaneous generation. Oysters remain at that first 
phase, while vivipara submit the living thing born spontaneously to 
that additional elaboration that is the fertilization by a male 
principle. And one may interpret this “at the basis” as a 
chronological priority as well as a logical priority, since the female 
elaborates the material, which we have seen is alive, before the 
fertilization by the male semen occurs. This agrees with the thesis 
here defended that sexual reproduction, and that done by distinct 
sexes, is the perfected version of the process of which spontaneous 
generation is an incomplete copy. This also goes in the direction of 


what was said earlier: Aristotle is not far from recognizing a 
function of ovulation in all females. 

Third remark: The stability of species born by spontaneous 
generation shows that certain places are more propitious than 
others for the formation of certain fertilizable bubbles by some 
pneuma. This is surely due to a particular elementary composition. 
But one may imagine that it is with a certain variability: slime 
(iAUc), which is a variety of mud (Aristotle speaks of “muddy 
slime,” iAvc BopBopwdns, History of Animals 5.15, 547b19), 
produces oysters, even, it seems, if the elementary composition of 
this mud is not everywhere the same. That perhaps explains why 
there are several varieties of oysters. That the material composition 
of the place where the generation occurs would be a determining 
factor in the specification of living things constitutes a large gap 
that separates sexual and spontaneous generation. 


Here we must face a problem that is not only terminological. In 
spontaneous generation, then, a major role is played by the residue 
as it is elaborated by heat from decomposing materials. It is 
appropriate to return to the naturalness of this process of 
spontaneous generation, which raises the difficult problem of the 
unity of the Aristotelian doctrine of spontaneity. In fact, there is a 
real difficulty, one that commentators have perhaps too often 
ignored, of relating what Aristotle says about spontaneous 
generation in his zoological writings and his analyses of the 
concepts of chance (f TUxN) and spontaneity (TO avTOLATOV), in 
any case difficult to interpret in detail, especially as it concerns the 
relationship of spontaneity (for Aristotle, chance is a concept that 
relates to practical activity of human beings, which is not our 
concern here) with the regularity and finality of phenomena that it 
concerns. The reference texts are to be found in Physics 2, 4-6. In 
these chapters, spontaneity is considered to be a cause. A passage in 
the Metaphysics sums up all of Aristotle’s negative thoughts about 
spontaneity: “Things happen either by nature, by art, or 
spontaneously. But art has its starting point in something else, while 
nature has it in itself (because a human being generates a human 
being), the other causes being privations of these [i.e., art and 
nature]” (Lambda 3, 1070a6). In fact, the results of spontaneity are 
at the same time accidental, parasitic on other processes, 
themselves either art or nature, and irregular; thus, they do not 


comply with the rules of art or science. But spontaneous events can 
never violate the laws of nature, as Parts of Animals recognizes, 
saying that “the products of spontaneity (here called “chance”) are 
produced in the same way as those of art” (1.1, 640a32). But if 
spontaneity (TO aVTOLATOV) is an “accidental cause, in the realm of 
things that cannot happen always or for the most part,” that is, is 
not natural (Physics 2.5, 197a33), it’s hard to see how a definition 
like this can apply to the production of oysters or eels, which 
reproduce entirely regularly, specifically identical to each other. 

It’s necessary to try to respond, briefly, to this question of 
Aristotelian exegesis, which to be sure interests us only indirectly 
here. In the first place, we should say that one ought to not ask too 
much of etymology, all the more so since the term aUTOpaTOV is 
not entirely clear. Obviously, automaton is composed of two parts, 
autos (self) and maton, which Pierre Chantraine, in his incomparable 
Dictionnaire étymologique de la langue grecque, attaches to the perfect 
memona and to the noun menos, which both mark desire, will, 
passion. Thus, automaton is that which moves itself by its own will 
or passion (one often gives the Homeric example of the gates of 
Olympus that open by themselves) and that is thus not moved by 
something else. That can be read in two ways. Either one insists on 
the fact that that which moves is the cause of its own movement, or 
one insists on the fact that something else that moves it is absent, 
not accessible, or at least hidden. Anyway, Aristotle notes (Physics 
2.4, 196a1) that there have been philosophers—perhaps he is 
thinking of Democritus—for whom spontaneity is simply an 
illusion: we have the impression that spontaneity exists in the 
world, but that’s only because we don’t perceive the causes. 
Automatic gates open by themselves in the sense that the 
mechanism that causes their opening remains hidden to us, but it 
exists all the same. That’s a characteristic that is true of automata in 
the modern sense of the word. 

It would seem that the analyses of the Physics rather belong to 
the first reading. There is a very interesting passage to this point, 
one that has brought about incomprehension among the best 
commentators. At the end of his study of chance and spontaneity, 
Aristotle says this about the difference between the two concepts: 
“But it is in the domain of that which happens by nature that the 
spontaneous is farthest removed from that which happens by 
chance; in fact, when something happens contrary to nature 


[understood: within a natural process], we don’t say that it 
happened by chance, but rather spontaneously; and even in this 
case there is a difference: one has an exterior cause, the other an 
interior cause” (2.6, 197b32). 

That means that when something contrary to nature intrudes in 
a natural process, one has spontaneity and not chance, because 
when you meet in the market the person who owes you money the 
question of naturalness does not arise. David Ross thinks that there 
is here an allusion to spontaneous generation. But that comes from 
Ross’s mistaken conception of spontaneous generation, which he 
imagines, like many other commentators, as an_ exceptional 
resemblance to “normal” generation. Ross also criticizes Themistius, 
who saw in this text a reference to monsters, on the pretext that 
monsters are a snag in the teleological activity of nature, and that 
which happens spontaneously is, says Ross, an “end-like result.” But 
it is Themistius who is right: in a natural process like that of sexual 
generation, the spontaneous that is here at issue is falsely opposed 
to the naturalness of this process (and that is why Aristotle speaks 
of “against nature”), without, obviously, going against the laws of 
material nature. That comes from the moved itself, more precisely 
always or most often monsters come from the resistance that the 
(female) material opposes to the (male) formal principal. 

In spontaneous generation, however, the formation of new 
living beings is a natural process, which is in no way compromised 
or deflected by anything at all that is contrary to nature; it exhibits 
the regularity of natural processes. But this process seems to happen 
without a determining exterior cause like that which works in the 
case of sexual reproduction, namely the form transported by the 
semen of the male. In fact, every analysis that Aristotle gives of 
spontaneous generation, especially in the Generation of Animals, 
reinforces the idea that such a cause exists, as we will see again, but 
that it is not immediately obvious. That brings us closer to the 
second reading of the spontaneous distinguished earlier (that in 
which what moves is something not accessible, or hidden). That is 
why, when one describes the phenomenon of spontaneous 
generation, one even comes, and Aristotle himself comes, to say 
that it is the mud or rot that produces the animals in question, and, 
in the same way, this process of spontaneous generation seems to 
happen in contravention of all natural regularities. 

For it is ultimately astonishing that Aristotle speaks of 


avutTopata or of birth dO TavTOUdTOU for animals that are not 
born from fertile intercourse. Perhaps the reason is the following. In 
the Physics, when getting involved in the dispute about the causes at 
work in nature, a dispute that puts him into opposition particularly 
with the atomists and Empedocleans, Aristotle means to forge an 
operational concept of the automaton to perfect his causal theory. 
Faced by the atomists who attribute the construction of worlds to 
the automaton, he proposes his analysis of chance (spontaneity) as 
accidental causality relating above all to phenomena contrary to 
nature. But it turns out that those whom Aristotle calls 
“physiologists,” most of whom, evidently, believed like Aristotle 
and even more than Aristotle in the spontaneous generation of 
certain living beings (or even of all), applied the word automaton 
also to this phenomenon.49 One of Aristotle’s goals was to show that 
Democritus and the other “mechanists” were unable, using their 
concept of chance, to account for regular phenomena like the 
generation of living things within their species. At Physics 2.4, 
196a29, and Parts of Animals 1.1, 642a21, Aristotle mocks those 
who say that the generation of living things obeys the regularity of 
a “nature,” while the universe as a whole is taken to be the result of 
chance. In other words, Physics 2.4-6 offers what Aristotle believes 
to be a correct analysis of the automaton of the physiologists. But that 
automaton, applied to various phenomena going from the 
constitution of living things to that of the whole universe, is 
thinkable in Aristotelian terms as an accidental cause, and thus not 
natural, intervening in the domain of natural things. More precisely, 
it is in the domain of finalized things that spontaneity reveals its 
true nature. Thus, in the example of the stone (Physics 2.6, 197b30): 
if a stone falls on a passerby because of purely material causality 
(because the mortar holding it split, or some other reason) that 
would have the same effect (kill or wound the passerby) as if it had 
been thrown intentionally, but this phenomenon comes under the 
automaton. We have then an accidental intersection of two causal 
chains, one making the stone fall, the other leading the passerby to 
this location. Furthermore, by saying that that which happens 
spontaneously has an exterior cause (197b36), always according to 
chiasmic structure so dear to him, Aristotle returns to the idea that 
the automaton is brought about by the intersection of two causal 
chains. 

Thus, we find ourselves in a situation comparable to that which 


we came to concerning hypothetical necessity: the analysis of 
chance and of spontaneity in Physics book 2 are also part of the 
polemic that Aristotle aims at the Presocratics, with the proviso that 
hypothetical necessity can be used effectively in Aristotle’s study of 
nature, especially zoology, while in the case of the concept of 
spontaneity we find ourselves faced by two different and 
incompatible approaches. 

Thus, we doubtless must resolve, with heavy heart, to say that 
the analyses of spontaneity that we find in the Physics are not really 
applicable to spontaneous generation as it is presented in the 
zoological works. We find in the Aristotelian corpus passages that 
describe the birth, including the birth of living beings, as exceptions 
to the regularity of the natural order. The triton, for example, 
transmits across generations the flawed form of its species, as we 
have seen. But we may take that transmission as natural, if only 
because of its regularity. One may say that it is a fortiori impossible 
that Aristotle the zoologist thinks that the spontaneous generation 
of animals in which it happens is not natural. This spontaneous 
generation is, in fact, a process with remarkable regularity, as we 
have said. Here too the parallelism between spontaneous generation 
and sexual generation is clear, since both processes produce living 
things that belong to stable species. The permanence of living 
species is a fundamental trait of Aristotle’s universe, and one of the 
givens that any explanation in biology needs to account for, as we 
saw when we were talking about teleology. The permanence of the 
species “oyster” is no less established, and not less necessary in 
Aristotle’s world, than that of the species “horse.” 


Ultimately, spontaneous generation poses the problem of passage 
from nonliving to living in a new way. It doesn’t seem that there 
would be a mussel already present in actuality that works on the 
matter furnished by the environment for the sake of the generation 
of more mussels, in the way that an actually existing female works 
on the food to make it into the material for the future embryo. 
Maybe we have to turn toward the pneuma, which would then 
recover on one side what was lost on the other. In fact, we have 
seen that we cannot confer on this pneuma, even though it plays the 
role of the male principle, the function of transmitting a specific 
form. But maybe we can consider it as the vital reality that preexists 
the process of development. But this pneuma is described by 


Aristotle as a psychic reality, that is, if not living (because this 
pneuma is not a living being in the sense of being an individual 
animal), as at least vital. Thus, in the case of animals reproducing 
sexually as well as in those that do so by spontaneous generation, a 
vital reality always preexists the process of assimilation of nonliving 
materials, permitting the appearance of new animals. 

There is another fundamental difference between sexual and 
spontaneous generation that can be seen clearly if one recalls the 
passage from Physics 2.7 cited earlier: “But the three last (formal, 
efficient, and final causes) often converge into one. In fact, the 
essence and that for the sake of which are the same thing, and the 
first source of movement is specifically identical, because a human 
being engenders a human being” (198a24). And, in fact, in sexual 
generation, the male parent is simultaneously, via the movements 
contained in his semen, the efficient cause of the embryo, the 
formal cause of the fact that this semen enforms the female 
material, and its final cause, because the process has for its goal the 
production of a being specifically identical to its generator. 

But we do not find an identical situation in the case of 
spontaneous generation. However, if mussels reproduce themselves 
with such regularity, there has to be something that plays the role 
of a model, that is, a formal cause, the role played in sexual 
generation by the actual parent who is the formal and final cause of 
the offspring, for “human being generates human being.” So, what 
corresponds to the paradigmatic function of the male, first of all, 
and of the female, secondarily? The product itself cannot play the 
role of the parent, because it is not a mussel that generates a 
mussel, and that’s precisely because there are not ascendent mussels 
and descendent mussels that the generation of mussels is called 
“spontaneous.” Nor can it be the pneuma, though that does indeed 
play the role of efficient cause, because it is much too 
undifferentiated to play the role of a model, since it has to form 
mussels in one place and oysters in another. Nor can it play the role 
of final cause, because it has to be mussels that come into being, 
and not more pneuma. Therefore, it remains, once again, that it 
cannot be anything other than the matter enclosed in the “bubbles,” 
discussed earlier, which as we have seen inherited the role of 
specification played by semen in sexual generation. This material 
preserves the major characteristics of the place in which it is found, 
slime, for example, producing oysters. But even though one may say 


that the elementary composition of the material enclosed in a 
bubble, that is, the ratio (logos) of that composition, takes the place 
of the formal cause of the mussel, it seems difficult to make of that 
a model that could serve as a final cause, since, if a living dog 
serves well as a model for the puppies that he fathers and shows 
them at the same time the goal toward which the reproductive 
process is going, once again it isn’t the same for a mussel or an 
oyster. Perhaps we have here an additional reason for calling this 
generation “spontaneous” (automatic): due to its elementary 
composition, slime produces oysters automatically in the manner 
that we would call a chemical reaction. Thus, there is no need for a 
preexistent exterior model. In any case, the beautiful unity of 
formal, final, and efficient causes exhibited by sexual generation 
explodes in pieces in the case of spontaneous generation. 


In other words, in both cases, there is never a movement from 
nonliving to living except by the action of a living reality, or at least 
a vital reality. But there do exist nonliving realities, which are 
natural, as is seen notably in the fact that they produce themselves 
in a regular manner, for which there cannot be a chronological 
priority like that of actuality and potentiality. ’m talking about 
minerals and metals. To what degree does their production tell the 
same story as the generation of living things, whether sexual or 
spontaneous? 


A General Theory of Homoiomeries? 


When one reads the passage, cited at the beginning of this chapter, 
from book 4 of the Meteorologica (4.10, 388a13), one gets the 
impression, as I said, that Aristotle here has in mind a general 
unified theory of homoiomeries. Let’s begin by citing this passage 
more completely: 


It is by these properties and _ differences that 
homoiomerous bodies differ from each other, as we have 
said, by touch, taste, odor, and color. I call 
“homoiomeries” for example things mined like copper, 
gold, silver, brass, iron, stone, and other materials of this 
kind, as well as materials derived from them; also the parts 
of animals and plants, for example flesh, bone, tendon, 


skin, viscera, hair, fibers, blood vessels, from which the 
anomoiomeries are constituted, like face, hand, foot, and 
all the parts of this kind, and in plants the homoiomeries 
are wood, bark, feather, root, and every part of this kind. 
Since these (taUTa) are constituted by another cause, but 
that out of which they are constituted has for matter the 
dry and the humid (consequently, earth and water, for 
these possess these two powers in the most obvious way) 
and those have for agent causes the hot and cold (for these 
are what produces condensation and solidification from 
the first ones), let us consider which of the homoiomeries 
are forms of earth, which of water, and which are both. 
(Meteorologica 4.10, 388a10) 


Commentators (I. Diiring, J. Tricot, P. Louis, J. Groisard)s0 agree in 
seeing in “the other cause” at 388a21 the formal cause. The Tatta 
at 388a20 (“since these”) can only refer to the anomoiomeries; 
Aristotle lists three causes of anomoiomeries: the formal cause (“the 
other cause”), the material cause (the homoiomeries, which are 
themselves constituted of earth and water), the efficient cause (hot 
and cold). Which means that homoiomeries and anomoiomeries 
share the last two kinds of cause, since homoiomeries are 
themselves constituted out of earth and water by the action of hot 
and cold. 

Metals, metalloids, minerals, and gasses are absolutely natural 
products. They are studied in the Meteorologica, which Aristotle 
calls, in the often-cited introduction, a physical treatise. One may 
imagine that we do not know a great deal about this question 
because Aristotle was not very interested in it. Unless, as was 
doubtless the case for plants, his writings on the subject were 
quickly replaced in the Lyceum by treatises of Theophrastus on the 
same subject. However, we need to remember that the treatises that 
we have by Theophrastus are far from concerning all the topics 
raised in Aristotle’s Meteorologica: we have only the De Lapidibus, 
the De Ventis, the De Signis Tempestatum, and perhaps the De Igne. 

There is only, so to speak, Meteorologica 3.6 that deals, rapidly, 
with the problem of the formation of minerals and metals. Minerals 
and metals depend, like all other phenomena studied in the first 
three books of the Meteorologica, on a theory that Aristotle claims as 
original with him (cf. Meteorologica 1.4, 341b7) of the two 


exhalations. In Greek, the term GvaOupiaots designates a hot and 
dry exhalation, opposed to dtuic, a hot and humid exhalation. 
Aristotle breaks with this usage, but not with the customary 
distinction, by positing that there are two exhalations, both called 
avadupiaoctc and both caused by the heat of the Sun,51 the one 
vaporizing the humidity that is in and on the earth, “the other being 
like a smoke coming from the earth itself, a smoke that is dry” (1.4, 
341b10). This last exhalation, which Aristotle characterizes also as 
“more windy” (mvevupatwseotépav, 341b9), being extremely 
flammable, is at the origin of often fiery phenomena, like shooting 
stars, lightning, thunder, earthquakes, while rain, frost, dew, and 
snow are attributed to the first exhalation. The treatise Sense and 
Sensibilia tells us, furthermore, that from the smoky exhalation, it is 
not water that forms, but “a kind of earth” (yfjc tt eidoc, 5, 
443a29). With the little information that we have, we will try, all 
the same, to understand what Aristotle has in mind. D. E. Eichholzs2 
argues that it is false that the descriptions of the formation of 
minerals and metals are parallel. 

“The dry exhalation produces all the minerals by consuming 
them” (1) uév obv Enpd Avabvpiacic gottv i Tic EknUpOboa moLEt 
TA OpUKTA mAavTa, Meteorologica 3.6, 378a21): here the dry 
exhalation is the efficient cause of minerals. On the other hand, it is 
hard to decide what this exhalation “consumes.” Jocelyn Groisard 
interprets the word éxsupovoa as a reflexive verb (“by consuming 
itself”), Olympiodorus in a passive sense (€kmUpovpevNn Kal 
TEPLPPUTTOLEVN; 53 the last term is obscure, but doubtless related to 
@pvyw, “burn, roast”), but that seems difficult, because then, as 
Eichholz remarks,54 the exhalation would be the material cause of 
minerals. The best is doubtless to understand that the dry 
exhalation produces minerals by being (or from the fact that it is) 
burning. Possibly Aristotle wants to say that, underground (€v Th 
yf], 378a20), this exhalation coagulates (agglomerates) the earth, 
which then changes into stone.55 One would then have something 
like a coalescence of the humid by concoction. 

On the other hand, for the formation of metals things seem to 
go as follows: the humid exhalation, unified with the dry 
exhalation, condenses on contact with a cold stone (one may 
suppose that it is exactly this coldness that makes it condense), 
which gives a metal. The cohesion of this type of body is thus not 
the result of concoction, but that of being seized by the cold. It is 


because they are solidified by cold that metals are liquified by heat. 
Also, metals contain earth (doubtless because they are formed in 
the heart of minerals that are earthy realities) and Aristotle explains 
that in a certain way they contain water: 


That vaporous exhalation produces all the metals when it 
is imprisoned, especially within minerals, and it is 
compressed and solidified because of the dryness, as is the 
case for dew or frost when it is separated [from the dry 
exhalation]; but, in the present case, metals are created 
before it is separated (€vtat0a Sé mpiv droKpLOfjvat 
yevvatat Tatta). That’s why they are in a sense water 
and in a sense not: in fact, the material was potentially 
water, but it is no longer. (Meteorologica 3.6, 378a28) 


The contradiction of this with what is said at 4.10, 389a7: “Thus 
gold, silver, copper, tin, lead, and glass, as well as many nameless 
minerals come from water, because all these bodies are melted by 
heat,” is perhaps not insurmountable. But there is here a difficulty 
that could in fact argue in favor of the inauthenticity of book 4, 
either as a whole or in part, or, at least, make its text suspect. But it 
is not unreasonable to think that we have here an Aristotelian 
teaching conveyed to us by a text that is not entirely from 
Aristotle’s hand. 

If, as we have seen, the dry exhalation cannot be the material 
cause of minerals, but is very likely their efficient cause, the 
situation is even more ambiguous in the case of metals. Thus, in this 
passage: “Thus, the homoiomerous bodies are constituted of earth 
and water, in plants and animals and metals, for example gold, 
silver, and all the other bodies of this kind, simultaneously from 
them and from the exhalation of each of the two bodies when it is 
imprisoned, as we have said elsewhere” (4.8, 384b30). Let us note 
first that the commentators are in agreement that the “elsewhere” 
cannot refer to anything else than the end of book 3 of this treatise 
(3.6, 378a15), which is a nonnegligible argument in favor, not only 
of the authenticity of book 4, but of the unity of the treatise. 
Jocelyn Groisard also remarks that this is the only allusion to the 
doctrine of exhalations in book 4. We also note, relative to our 
argument, that we have here one of the passages that connect 
nonliving homoiomeries with living homoiomeries. 


The vocabulary used in the expression “both from them and 
from the exhalation” (€& avt@v [i.e., water and earth] Te kal éK 
TiS AvabvuLdoEwWs, 384b33) seems to indicate that the exhalation 
is, for metals, in the position to be a material cause. But maybe this 
“from” (€K) is meant to point out causality in general, so that it 
could then indicate the efficient cause. Or, perhaps, it’s the humid 
exhalation that is a material co-cause, because we have seen that 
the dry exhalation was equally present in metals even if they are 
especially produced by the humid exhalation. Maybe Aristotle 
thinks that the dry exhalation is the efficient cause of two kinds of 
bodies, minerals and metals, but we don’t have enough textual basis 
to support that interpretation. In any case, the exact identification 
of the causes at work is tricky. 

One may assume, but it is only an assumption, that it would be 
different proportions of the composing parts that bring it about that 
there are different kinds of minerals and metals. On the last page of 
Meteorologica 3, Aristotle gives an explicit resumé of the formation 
of metals, which we tried to understand earlier. He concludes: 
“Copper and gold are not formed like that [by the transformation of 
water], but each existed by the congealing of the exhalation before 
water was formed. That is why all metals are affected by fire, and 
contain earth, because all contain the dry exhalation. Only gold is 
not affected by fire” (3.6, 378b1). When we read these texts, we can 
see that they are too short and too ambiguous for us to be able to 
derive an interpretation that could gain a consensus. We have seen, 
for example, that it’s difficult to decide which cause Aristotle is 
talking about—efficient or material? Some textual variants are 
loaded with consequences. Thus, at Meteorologica 4.6, one part of 
the manuscript tradition has Aristotle saying that earthy bodies, 
including metals, are formed because “all the humid evaporates at 
the same time” (383a30), and another part speaks of “all the hot.”56 
We can invoke the intrinsic difficulty of Aristotle’s texts and, as we 
have seen, the fact that these questions do not seem to have been of 
the greatest importance for him. Eichholz seems to adopt an 
acceptable position; he thinks that the greater or lesser proportion 
of earth explains the difference between the various metals, that 
proportion being at a minimum for gold and a maximum for iron, 
which has a great deal of earthy matter and when it melts leaves 
slag (cf. 388a33).57 

But if Eichholz is right, then when metals form, and doubtless 


also minerals, there is a factor that plays the role assigned to the 
form transmitted by semen in the formation of animals, as 
described in the Generation of Animals. This factor seems to be tied 
to the “elementary” situation of the location where the metals or 
minerals form by the action of the “exhalations.” Thus, it is more 
nearly the explanation of spontaneous generation than that of 
sexual generation that is closest to this explanation. But Aristotle is 
hardly loquacious on this topic, and one gets a rather fuzzy 
impression from all this; it seems to me that he could have avoided 
that without too much trouble. Thus, the temptation to treat this 
indeterminacy as a symptom: Aristotle’s theory of the generation of 
minerals and metals, if it is that imprecise, will more easily fit into 
the project of which this study is a part, a general theory of 
homoiomeries. 

Such a general theory, in order to be consistent, should be able 
to assume sufficient parallelism between the movements contained 
in the semen that act on the female material of the “menses” and 
the action of the environment on the combination of earth and 
water that is the material of metals and minerals, and that seems all 
the more possible because in both cases hot and cold, and probably 
also dry and wet, play an efficient role. Doubtless the parallelism is 
even closer between the formation of metals and minerals and the 
action of pneuma in the case of spontaneous generation. But there 
remains an important obstacle to the construction of such a general 
theory—there is a fundamental difference in the causes that bring 
about the construction of homoiomeries in the two (or three) cases. 
For the metals and minerals, it’s a matter of what one could 
describe, in modern terms, as a chemical reaction, while in living 
things there has to be a living reality present, or at least a vital 
reality: in the case of sexual generation, there must be parents that 
are actual, that is, alive, that serve as formal and final cause for the 
offspring, in the case of marine shellfish, it is “the part of the 
psychic principle that is enclosed and separated in the breath that 
produces the embryo and introduces the movement” (Generation of 
Animals 3.11, 762b16, already cited). But the “Latin” equivalent of 
“psychic principle” is “animating principle.” It ought to go the same 
way, but in a less clear fashion, in the other cases of spontaneous 
generation. Even if, as we have seen, local conditions play a formal 
role in the spontaneous generation of shellfish, they are not enough 
to bring about the appearance of a living being. From that point of 


view, we are in the same situation as that of sexual reproduction, in 
which the material elements of a living being, left to themselves, 
cannot produce a living being or the parts of that living being. 

In fact, that question, previously noted, of knowing whether 
the elements left to their physiochemical properties would be able 
to produce flesh or bone, a question much debated among the 
interpreters of Aristotle’s biology, could not be and never could be 
posed for the Stagirite, in the sense that this situation could not 
arise. It could, on the other hand, arise for a mechanism a la 
Democritus, or in a creationist finalism like that of Plato, but not for 
Aristotle’s everlasting universe. This is always, as we have seen, 
because essence has explanatory priority over genesis. Earth and 
water are combined in a way to form the flesh of a dog because this 
combination is carried by a living dog that already exists that 
transmits it to the material of the bitch via his semen. Similarly, if, 
in the case of spontaneous generation, the environment offers a 
material able to receive life, again it is necessary that there be a 
vital movement, that of the pneuma, that brings about this passage. 

The fact that a dog and an oyster are born and develop so to 
speak “inside life” and that it is not the case for a vein of iron ore, 
has important consequences; we will note at least two. First, the 
fate of homoiomeries like metals and stones seems to be to remain 
homoiomeries, while the biological texts tell us again and again 
that the fate of organic homoiomeries is to be transformed. 
Aristotelian Nature, in fact, does nothing with the iron and marble 
that she produces. Unless we attribute a providentialist notion of 
Nature to Aristotle, a nature that anticipates the use of iron to make 
sickles—but as we have seen, that is a sort of teleology that is 
impossible for Aristotle. The fate of the homoiomeries of living 
things, on the other hand, whether vegetable or animal, is to be used 
by nature for constituting anomoiomeries, which are then included 
in an organism: “The homoiomeries are for the sake of the 
anomoiomeries. These have functions and activities” (Parts of 
Animals 2.1, 646b10, passage already cited). And that is true both 
of dogs and oysters. That leads us to reaffirm and make more 
precise what was said before: these homoiomeries become either 
“true” anomoiomeries (the flesh and bone of a hand), or 
homogeneous anomoiomeries like the heart, and we have seen that 
what we call muscle is, for Aristotle, “flesh,” but obviously the 
biceps of an animal are not “flesh pure and simple.” Same for bone. 


Most are truly anomoiomeries that contain several homoiomeries 
(bone and marrow), but even bones without marrow (for “in the 
same animal some bones have marrow, others not,” History of 
Animals 3.7, 516b5) are not bones “pure and simple.” And, as 
several passages previously cited show clearly, and as Aristotle says 
many times, organic anomoiomeries are called to be integrated into 
larger groups, not by simple addition, but by functional integration, 
which is characteristic of an organism: “Since every tool is for the 
sake of something and every part of the body is for the sake of 
something, and that which they are for the sake of is a certain 
action, it is obvious that the whole body has been constructed for 
the sake of some complete action” (Parts of Animals 1.5, 645b14). 
Iron is not a tool for a function except from a human point of view, 
but not from the fact of its own nature. It would thus be in vain for 
it to possess properties like those that Aristotle attaches to life, 
namely, to assimilate food, reproduce, discriminate, imagine, and so 
forth. We can further clarify things by looking again at the passage 
at the beginning of book 2 of Parts of Animals (2.1, 646b10). The 
text adds up to saying that homoiomeries do not acquire a function 
until they are transformed into anomoiomeries, because only the 
later have “functions and actions.” A passage in the Generation of 
Animals in which, for once, Aristotle does not employ chiasmic 
exposition, is even more clear and more complete: “Some parts are 
defined by a function (Suvduet), others by properties (sd0¢Eou); 
anomoiomeries by the power to do something, for example the 
tongue or the hand, the homoiomeries by hardness and softness and 
other properties of this kind” (1.18, 722b30). That means that not 
every heterogeneous composition can be _ considered an 
anomoiomere. A vein of iron ore surrounded by minerals, for 
example, lacks the achievement of actions and functions to be 
considered a real anomoiomere. Rather it’s a matter of an 
aggregate, and that goes the same for nonliving bodies that are 
mixed together whether by human industry (a metallic alloy, for 
example) or by natural conditions (during a volcanic eruption). So, 
translating Gvopotopepns by “nonuniform” (or “not homogeneous”) 
is not a good idea. We can invent an example for which there is no 
explicit textual reference, while remaining within the Aristotelian 
lines: Aristotle asserts several times that the eye or the hand of a 
cadaver is an eye or a hand only homonymously, because it cannot 
perform the functions of an eye or a hand; but it seems that the 


flesh of a cadaver, to the extent that it has not decomposed, is not 
flesh by homonymy—it is a homoiomerous part endowed with 
“hardness, softness, and all the other properties of that kind.” 
Possibly it would be necessary to invent, for realities of this kind, an 
additional kind of homoiomere, that of real homoiomeries, but 
unable to constitute anomoiomeries because there is no longer a 
soul able to direct that constitution. 

Secondly, a characteristic that meshes readily with those we 
have just emphasized—metals and minerals do not form individuals. 
Individuality, as Canguilhem has shown clearly, is an essential 
characteristic of the living, in that it allows it to be a center of 
reference and a subject. A crafted object, like a table, has only 
pragmatic individuality, because it serves people who sit at it. It 
needs human art to “individualize” the wood and to make a table 
by simultaneously providing it with a function; it’s always possible 
to make one large table out of two small ones. Although enclosed 
within its limits, a seam of iron ore is not an individual.ss 

Once again, if Aristotle had been a Presocratic, one might say 
that for him the production of homoiomeries like metals is a 
fundamental (basic) process in the production of all homoiomeries 
and, therefore, that the generation of living things, including 
human beings, is a production of stones, metals, and so on, 
continued by other means. But the reverse is true: there is a 
movement of explanatory decline that goes from sexual generation, 
to spontaneous generation, then to the production of nonliving 
natural bodies. But as the Aristotelian causes are not only ways of 
talking about reality, but descriptions of real situations (that’s the 
famous Aristotelian “realism”), without really conferring finality on 
them, that in a way reintegrates nonliving bodies into a kind of 
cosmic structure. We know that according to Aristotle “inferior” 
realities do not participate in superior realities, and that he replaces 
the Platonic notion of participation by that of imitation. Thus, the 
uninterrupted series of animal generations imitates the everlasting 
circulation of the stars, so that the specific permanence of animals 
imitates the numerical permanence of celestial bodies. But can we 
say that iron, in being produced, without participating in life, 
imitates the reproduction of living things? We will see about that as 
we conclude this chapter. 


To conclude, it really does seem that there is in Aristotle at least the 


project, or temptation, to build a general theory of homoiomeries, 
all the more so as living things that reproduce by spontaneous 
generation seem, in their reproduction, to approach realities like 
minerals and metals. There is, notably, an important point that the 
preceding analyses allow adding to the argument: when one 
compares the world of “superior” animals to that of minerals, one 
recognizes again that finality is the backbone of Aristotle’s biology. 
But this difference seems to fade in the case of animals born by 
spontaneous generation, because it is not an individual actual 
animal that serves as a model and end for the generation of 
shellfish, since it is not an adult oyster that initiates in the matter 
for the future oyster the movements that will give it its form. It 
seems that there is a common conceptual matrix that accounts for 
the production of oysters and of iron: for the oysters as well as for 
the iron, there is not, properly speaking, a reproduction. But fading 
does not equal disappearance; finality is not absent in the 
generation of oysters, because the formation of anomoiomeries from 
homoiomeries is a finalized process, because the shell as well as the 
body of an oyster, products of the slime, are indeed functional 
anomoiomeries (homoiomeries are for the sake of anomoiomeries), 
which is not the case in the formation of a seam of iron ore, or the 
fusion of two metals in a volcano. This proximity between iron and 
oysters is thus not enough to eliminate the frontier that separates 
the living and the nonliving. Every animal possesses—we return to 
this point in the next chapter—a nutritive soul and a sensitive soul, 
and a mineral does not. The cases that seem doubtful or ambiguous 
really aren’t, as we saw when we were talking about the scala 
naturae. We say it again: Aristotle maintains that the generation of 
living beings in the sphere of the living requires a preexisting vital 
reality prior to any physiochemical process of the constitution of 
any living thing. Thus, every attempt at reductionism is made 
impossible; that makes him, according to Canguilhem’s criteria, 
definitely a biological thinker. 

We have to come back once more to the coexistence in 
Aristotle of two great theoretical schemas, the one presented in this 
chapter, and the other in the preceding chapter. The first of these 
schemas is that the superiorso furnishes a model of intelligibility for 
the inferior. The second is that of plural causality, which integrates 
mechanist approaches into the explanations of Aristotle as natural 
philosopher. Those two schemas may seem opposed to each other, 


because the first presents “inferior” realities as incomplete and/or 
degraded versions of “superior” realities that correspond to them 
(we have seen this in the case of the formation of living and 
nonliving beings), while the second establishes, as we will see, a 
kind of independence of the inferior in relation to the superior. 

From the first schema, I will emphasize just two points. First, I 
reemphasize that the formation of the homoiomere that is iron is a 
truncated version of the formation of flesh in the living being, just 
as augmentation is a truncated version of growth, and the courage 
of a woman is a truncated version of that of a citizen. And, as a 
matter of fact, in the formation of minerals and metals, among other 
nonliving natural realities, the process put in operation is an 
incomplete version of the process of generation of living beings. But 
it is also a homothetic version, in that the agents and phases of the 
production of nonliving natural bodies are analogues of the agents 
and phases of the generation of living beings. We must note that in 
practice, that is, to speak in Aristotelian terms, when one takes on 
the perspective of priority for us, this schema is especially valuable 
for clarifying the sense of the word “superior”: to understand the 
complex process of growth, it is sometimes useful to grasp 
augmentation, and to grasp “true” courage, perhaps it is better to 
grasp first that fainthearted form of courage, that of a woman (if we 
can attribute to Aristotle an idea of this kind). We have, with this 
schema, a primary factor of the unity of Aristotle’s natural world. 
But it is a matter of a hierarchical unity that we will need to clarify 
a bit more. 

As for the second schema, interpreters of Aristotle know well 
that, instead of simply rejecting the systems of his predecessors, he 
replaces them within his own explanatory structure. We need to 
repeat what we said in the second chapter of this book: unlike 
Socrates in the Phaedo, Aristotle would have said that one of the 
causes of Socrates finding himself in prison would be because of his 
bones and muscles, because material and efficient causality, what 
one may call “Presocratic causalities,” exhibit real causes. To make 
of material and efficient causes simply necessary conditions for the 
deployment of causality and not causes properly speaking, amounts 
to a rejection of natural philosophy, and that is exactly what 
Aristotle blames the “people at the time of Socrates” for doing. 
There is no need of chronological hypotheses for explaining the 
absence of Plato in the Aristotelian polemics about causality in 


works like the Parts of Animals or the Physics: in the Parts of 
Animals, Aristotle criticizes Platonists on a matter that one may call 
“logical,” that of definition; and in the treatise De Caelo, he attacks 
the Platonic doctrine of the composition of the body as proposed in 
the Timaeus. But Plato is definitively not a natural philosopher: in 
his dialogues, the physiologoi are criticized and even ridiculed, they 
are not aufgehoben as they are in Aristotle. 

This recuperation of the Presocratics in Aristotle’s causal 
construction does seem to be brought about at a “lower” level than 
that of the formal and final causes, as is said for example in the 
passage from the Generation of Animals previously cited in a note 
(2.1, 731b22), and all the passages in which Aristotle affirms the 
preeminence of finality. In fact, this impression needs to be partly 
corrected, because, in that which I have called the theory of the 
“two natures,” the last word returns to necessary nature, to which 
rational Nature must adapt, and necessary nature does not have to 
adapt to rational Nature. Robert Bolton, in a striking article, 
maintains that material-efficient causality is the last word of 
explanation in natural philosophy,co notably taking literally a 
passage in the Physics, in fact remarkable: 


The “why” ultimately comes down to either the essence, as 
in the case of unchanging entities (e.g., in mathematics it 
is in fact a definition of the straight, of the 
commensurable, or something else of this kind that leads 
to the ultimate “why”), or to that which has first started a 
movement (for example: Why did they make war? Because 
they had been pillaged), or for the sake of something (to 
rule), or in things that come into being, the matter. (2.7, 
198a16) 


I emphasized the ambiguities of this text in the notes to my 
introduction to my French translation of the Physics. For now, let us 
be satisfied to have shown that, according to Aristotle, without 
recourse to “matter,” that is, the material cause, there is no 
complete explanation in natural philosophy. 

But Aristotle goes further than simply integrating “Presocratic” 
causalities into the explanation of natural phenomena: he thinks 
that these causalities are sufficient for explaining a good number of 
natural phenomena, including vital realities. Thus, in this well- 


known passage, already cited: “Certainly, nature sometimes makes 
use even of residues; nevertheless, that is not a reason to look for a 
final cause in every case; because certain things are as they are, 
because of them, others happen necessarily” (Parts of Animals 4.2, 
677a15). We have seen that a natural phenomenon like an eclipse is 
among those realities that do not have a final cause, and one may 
say the same about thunder, two cases often invoked in later years 
as examples of victories of science over superstition. In my opinion, 
we should include in the same category all the phenomena that 
Aristotle calls “meteorological” and, in fact, in the work where he 
deals with them, the Meteorologica, he proposes an exclusively 
mechanistic description of their coming to be. I think that rain is a 
phenomenon of this kind. Let’s look again at the dispute between 
interpreters, noted earlier, about the passage in the Physics quoted 
at length in the chapter on teleology (2.8, 198b16). The question is 
knowing if Aristotle reports, in this chapter of the Physics, the 
concept that the mechanistic philosophers have of rain, adding that 
they mean this kind of explanation to apply to all finalized 
processes, especially vital, or if, while obviously refusing to reduce 
finalized phenomena to purely mechanical phenomena, Aristotle 
nevertheless adheres to a mechanist explanation of rain. I think that 
the second alternative is true. John Cooper, who thinks that for any 
“Democritean” explanation to be acceptable to Aristotle it needs to 
be subsumed under hypothetical necessity, has to choose the first 
alternative. 

In fact, rain is part of the environment for wheat, which cannot 
grow naturally in regions that are too dry, and it conforms to the 
schema of the two natures in that rational Nature endows this living 
being that is wheat with the organs that permit it to appropriate, 
conserve, and use water, and not that rational Nature sends rain to 
benefit the living thing. Similarly rational Nature has adapted the 
camel’s palate to the spiky character of the plants in its 
environment; it would be wrong to say that rational Nature 
provides spiny plants to be eaten by an animal with a hard palate. I 
think that the production of iron is, for Aristotle, on the same order 
as the production of rain. In fact, we have seen that iron is not a 
homoiomere that assists in the construction of one or more 
anomoiomeries, while the production of flesh in sexual generation 
or the production of the hard material that forms the shell during 
the spontaneous generation of a shellfish are for the sake of the 


formation of anomoiomeries, and in any case are themselves 
already quasi-anomoiomeries, which is not at all the case for iron. If 
the formation of anomoiomeries from homoiomeries is not a 
guarantee of finality, since it can occur in the production of realities 
that do not have a final cause, like certain residues or bile, on the 
other hand the fact that some homoiomeries do not produce 
anomoiomeries is enough to maintain that the realities that these 
parts concern are outside finality. But we have seen that, in the case 
of minerals and metals, that they can sometimes produce what I 
have called “aggregates” (as in the case of a seam of iron ore 
enclosed by minerals), but not an anomoiomere part properly so 
called, that is, one able to perform an action or fulfill a function. 

It is remarkable that in Aristotle’s “everlasting” system, where a 
living adult dog and bitch are needed to set in motion that which 
will produce a puppy, once this presence of actual beings is 
acquired (and they are always present due to the everlastingness of 
the species), the process of genesis of the puppy will be entirely 
explicable in “Presocratic” terms. For Aristotle, therefore, and this 
differentiates him very strongly from Plato, a physics of nonliving 
objects, of the Galilean type, which appeals only to material and 
efficient causes, is possible, and one may add that it would be, in 
Aristotle’s own eyes, a real physics. But doesn’t this point go against 
certain of his statements like that of Parts of Animals book 1, that 
say that there are two kinds of causation, material and formal, and 
failing to take account of both is “to say nothing about nature” 
(642a16)? No, if we make clear that this physics will be a physics of 
generations that is precisely a Galilean physics in which nothing is 
considered a cause except the efficient cause and its effect on 
matter. When a physics like that studies animals, it therefore misses 
the essential part, in every sense of the word “essential,” that is, 
what is primary and what considers essences. But the fact that 
material-efficient causality concerns all natural realities constitutes 
a second factor in the unity of Aristotelian nature. 


For Georges Canguilhem, who is one of those who have pushed 
reflection on this question the furthest, a true biological thought 
can be defined negatively. It cannot be mechanist, or, in 
Aristotelian terms, it cannot be Democritean, because it would then 
ignore the specificity of its object, life or the living. Nor can it 
adhere to a “vitalism of exception,” which would, in Aristotelian 


terms, amount to ignoring the definitive achievement of 
Democriteanism, and fall back into mythic thinking. According to 
Canguilhem, biological thought has to grasp individual realities, 
and as such carriers of values, without tearing them away from the 
causality of the laws of nature, that is, that the fact that life is 
essentially organization does not prevent it from also being a 
mechanism.6iThis position is directly translatable into the terms of 
Aristotelian etiology, and it can be found in the second schema 
presented earlier. For Canguilhem, in fact, the unifying factor that 
brings together the nonliving and living worlds is the fact that 
physiochemical laws belong to both, and that can be said just as 
much about Aristotle. But what brings it about that the well- 
tempered vitalism of Canguilhem cannot be attributed to Aristotle 
comes from the first theoretical schema, namely the explanatory 
function of the “superior” state for the “inferior,” which constitutes 
a factor of unification of the physical universe that is very different 
from that which we find in other philosophers and scholars, ancient 
as well as modern. Because, we repeat, there is a great deal of 
difference between saying that the production of iron and the 
generation of an animal are both processes subsumable under the 
same physiochemical laws, and arguing that the causality put in 
play in the production of iron is a truncated and analogical form of 
the causality that operates in the reproduction of animals. We say it 
again, in the first approach, which is that of vitalists like 
Canguilhem—the living is “nonliving plus”’—in the second, that of 
Aristotle, the nonliving is “living minus.” It is often asked whether 
or not Aristotle was a vitalist. The answer is that he is a vitalist, 
except that his vitalism is so different from that of others that he 
could hardly coexist with them within the same category. 
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Chapter 4 


Diversity 


A\sistotetian causality provides both a principle of unification of 


the nature to which it is applied, and a principle of ordering. 
Natural beings are fundamentally the same because they are 
composed of the same elements that are subject to the same 
physiochemical “laws.” But natural beings are also affected by what 
one might call a coefficient of causality that brings it about that 
some of them are subject to a more complete causal explanation 
than others: not only do they appeal to more elements of the 
Aristotelian causal system, but those elements seem to be more 
separated from each other. Thus, sexual reproduction appeals to a 
final causality that is absent from the production of minerals, but it 
also reveals a less confused causality than that which governs the 
spontaneous generation of shellfish, in which the role played by the 
soul in sexual reproduction is not held by an individual of the same 
distinct species. This chapter will try to show the limits of that 
unification of nature by demonstrating that none of the procedures 
for ordering animal diversity that the commentators think that they 
have discovered in Aristotle’s texts manage to reduce that diversity. 
Aristotle’s zoology is more diverse than it is one. 

In the program that he sets out at the beginning of the History 
of Animals, Aristotle proposes to show the differences between 
animals, concerning “their ways of life, their activities, their 
characters, and their parts” (KaTd Te Tovc Pious Kal TAC mpaéEtc 


Kal Ta HON Kai TA LOpla, 1.1, 487a10). Then he goes on, right to 
the end of the first chapter, to enumerate cases of the three first 
sorts of differences, without distinguishing them clearly; then, four 
lines after the passage cited, he undertakes to present them 
together, not without changing their order of appearance, which 
becomes: “the ways of life, the character, the activities.” Then he 
distinguishes aquatic animals from terrestrial animals; then among 
the first, those that cannot live out of water and those that look for 
their food in the water but breathe air and give birth on dry land, 
like the crocodile; then those that have paws, or wings like aquatic 
birds, or are footless; and finally those that live in the sea, in rivers, 
or in swamps. Furthermore, some breathe and others, like insects, 
do not, some live at first in water before changing form to live out 
of the water, the examples given by the various manuscripts being 
unfortunately faulty (GomiSwv, corrected by Karsch to doKxapidov, 
followed by Dittmeyer).1 Then there is a passage about modes of 
local movement (487b6—-32), and an announcement of a 
presentation of differences (with the definite article: ai Totaide 
Sta@opai) “according to way of life and activities” (487b33), with 
the following differences: gregarious/solitary, with or without a 
leader, carnivore/fruit-eaters/omnivores, nesting/non-nesting, 
nocturnal/not nocturnal, tame/wild, plain-dwelling/mountain- 
dwelling/living with people, seeking sexual pleasure/not, living on 
the high seas/on the coast/in rocks, fight back/hide. Then at 
488b11 to the end of the chapter Aristotle enumerates differences 
of characters: sweet, irascible, obstinate, aggressive, timid, mean, 
treacherous, and so on, to end with this sentence: “We will speak 
more precisely about the characters and ways of life of each family 
later” (488b28). 

In other words, not only do the first three criteria of difference 
function together, but they also combine with the fourth, the parts, 
as we have seen for the modes of local movement. Also, a criterion 
like that of “wild” or “tame” is ambiguous: Are we talking about a 
character trait, which could then be included in the categories 
“ways of life” and “activities,” or from a human perspective, that is, 
pragmatic and not biological? Finally, we need to notice a vast gray 
zone that, in books 5 to 7, mixes the study of reproductive organs 
with that of modes of intercourse, times of gestation, sexual 
maturity, seasons of intercourse, and so forth. 

It goes quite otherwise in the study of the parts, which does not 


present that kind of indistinctness and disorder, even in what I have 
called the “gray zone” of the study of reproduction. Aristotle’s 
fundamental position is, in fact, that the study of the diversity of 
the parts allows a rational approach to the diversity of animal 
forms, otherwise impossible to grasp. That assumes that every 
animal is an organism that makes a certain number of parts work 
together, that these parts are of several kinds, that they are defined 
by their function, that they function together in being among each 
other hierarchical in the same way as the functions that they 
perform. The parts of animals are studied in the first four books of 
the History of Animals and in the Parts of Animals, as well as books 5 
to 7 of the History of Animals for the parts serving reproduction. 

The most original aspect of Aristotle’s theory concerning the 
understanding of animal diversity by way of the study of the 
diversity of their parts is doubtless his analysis of the identity of 
parts with each other. In conformity with the Aristotelian doctrine 
of unity, animal parts can be called “one” according to form, class, 
and analogy. Here is one of the canonical texts: 


There are parts with the same form,2 for example the nose 
and the eye of one man in relation to the nose and eye of 
another man, flesh in relation to flesh and bone in relation 
to bone.3 It is also the same in the case of the horse and 
other animals, all those that we say are identical with each 
other in form. For there is the same relation between one 
whole and another whole, and between each of its parts 
and the parts of the other. Those,4 on the other hand, that 
are the same, but differ by more and less, are all of the 
same family. I call “family,” for example, “bird” or “fish.” 
Each of these two, in fact, belong to a different family, and 
there are several forms of fish and birds. In a general way 
parts differ within the same familys by contrary qualities, 
like color, form, the fact that some are more or less subject 
to the same property, and also larger or smaller in number, 
large and small, and in a general way, excess and defect. In 
fact, some animals have soft flesh, others hard flesh, some 
have a long beak, others short, some have many feathers, 
others few. But of course, that is not always the case, 
because even in these animalse different parts are found in 
different animals, for example some have spurs, others not, 


some have crests, others not. But one may say that most of 
the parts of which most of the animal is made up are either 
the same, or differ by contraries, and excess and defect. In 
fact, one may consider the more and the less as excess and 
defect. Some animals do not have their parts identical 
either according to form or according to excess and defect, 
but according to analogy, for example, bone and fishbone, 
fingernail and hoof, hand and claw,7 feather and scale. For 
that which is a feather of a bird is a scale of a fish. (History 
of Animals 1.1, 486a16) 


At least two relevant points from our previous analyses. First, I have 
tried to establish in the first chapter that by way of research that 
finds a profound identity beneath apparent diversity, Aristotle 
constructs a true biology, a project that remained without 
descendants until the age of Cuvier, whom Aristotle profoundly 
resembles. Cuvier, we repeat, takes up again an Aristotelian project 
by considering each living thing as an integrated whole, with 
hierarchically arranged functions, in which the function is 
definitory of each organ. But the parallelism between Aristotle and 
Cuvier goes further in that both of them, even though denying the 
existence of a plan common to all animals, nevertheless posit a 
common structure for all. The study of the different forms of 
organisms found in nature results in Cuvier in a comparative 
anatomy, largely already outlined by Aristotle. From that point of 
view, the first volume of Cuvier’s Lecons d’anatomie comparée, 
especially the first two articles, is a truly Aristotelian treatise on 
animal life. We need to start by saying a few words about this 
common structure before trying to see how it extends into more or 
less large classes of animals. 

Secondly, if we look at things more closely, we notice that 
there is a division of labor between the treatises of the biological 
corpus, and that the History of Animals, in abstaining from 
consideration of the function of the parts that it surveys, puts the 
accent on diversity, while the Parts of Animals is rather concerned 
with the functional unity behind the diversity of the parts. Whence 
a flourishing diversity encompassed by the History of Animals alone, 
notably with correlations empirically established, which, as we 
have seen, is not without echo in Cuvier. 


What the Word “Animal” Names 


In fact, it is undeniable that we find in Aristotle a common 
foundation on which the diversity of living things branches out: a 
monkey and a plane tree are, in a sense, the same thing because 
they are both alive, and a dog and an oyster are, in a sense, the 
same thing because both are animals. We need to devote a few 
remarks about this approach in which one may say that unity fires 
its parting shots at diversity. As we saw in the previous chapter, a 
living thing is a natural being that has a nutritive soul, at least if we 
restrict ourselves to examples of sublunary organic life, and an 
animal is a living thing that has in addition a sensitive soul. The 
division of the soul into “parts,” something that Aristotle inherited 
from the Platonic tradition, is not what we are concerned with here, 
especially since it has been already dealt with in a profound and 
interesting way,s and we have discussed it earlier. Anyway, 
Aristotle prefers to talk about “faculties” or “powers” (Suvduetc) 
rather than “parts” of the soul. But Aristotle has himself somewhat 
obscured the question of the relationships between these powers. 
This question is dealt with, notably, in De Anima 2.3. In the 
previous chapter Aristotle had presented a list of faculties of the 
soul, saying that it “is defined by the nutritive, sensitive, and 
thinking faculties, and by movement” (2.2, 413b11), and he makes 
two important revisions to this list. In the first place, he excludes 
the thinking faculty from the list because “it is not yet clear, but it 
seems that this may be another kind of soul, and that it alone can 
be separated as the eternal is from the perishable” (413b25). The 
second suggests, before it is confirmed by the rest of the treatise, 
that some faculties lead to others, “for if there is sensation, there 
are imagination and desire” (413b22), which needs to be 
understood not as an affirmation that the presence of sensation 
necessarily leads to the presence of imagination and desire, but as 
an indication that imagination and desire presuppose the presence 
of sensation. The next sentence, on the other hand, that says “where 
there is sensation there is displeasure and pleasure” (413b23), says 
exactly what it seems to say. 

That puts us in a better position to comment on the list given in 
chapter 3: “We say that these are the faculties, nutritive, desiring, 
sensitive, local movement, thinking” (414a31). If we add to the 
passages cited the one to which allusion was made in the preceding 


chapter, comparing the unity of the soul to the unity of a figure, a 
passage also found in De Anima 2.3, we can make the following 
remarks on the relationships between the parts or powers of the 
soul. Some powers cannot exist without others, while the second 
can exist without the first. Nothing alive has a sensitive soul 
without first having a nutritive soul, because it wouldn’t be alive, 
while plants have a nutritive soul without a sensitive soul; nothing 
alive has a motive soul without a sensitive soul, although some 
animals have a sensitive soul only, that is, there are animals that do 
not move. It must be remembered that the growth of plants does 
not depend on a motive soul, but on their nutritive soul. But there is 
another kind of derivation of faculties from each other, not going 
up but going down, because there is a difference between saying 
that the sensitive soul as it were presupposes the nutritive soul, and 
saying that the imaginative soul presupposes the sensitive soul. Let’s 
look a bit at these two forms of relationship. 

In the first case, a power cannot exist unless there is another 
one already present. It’s in relation to that, that Aristotle introduces 
the comparison with a geometric figure, a comparison that must be 
taken with several considerations. Let us quote the text: 


It is therefore evident that a similar sort of unity will 
characterize the notion of the soul and that of a figure, for 
there is no plane figure without a triangle, and its 
implications, nor is there soul without what we have been 
talking about. And if in the case of figures, one were to 
produce a common notion that would harmonize with all, 
it would not be peculiar to any one figure. But it’s the 
same in the case of the souls we were talking about. It is 
thus absurd to search in either case for a common notion 
that would not be peculiar to any reality, rather than a 
formula that would conform to a proper and indivisible 
species, setting aside a definition of this kind. But if the 
case of souls is somewhat similar to that of figures, it’s in 
fact the case that the consequent always implies an 
antecedent power, both in the case of the figures as in that 
of animated beings: thus, in the quadrilateral there is a 
triangle and similarly the sensitive in the nutritive. So, it is 
necessary, for each animated being, to look what sort of 
soul it has (which is that of a plant, that of a human being, 


or an animal), and to examine the cause for which they 
appear as in a series. For without the nutritive, the 
sensitive does not exist, but the nutritive is apart from the 
sensitive in plants. (De Anima 2.3, 414b19, a passage 
already partially cited) 


The mathematical construction to which Aristotle here alludes rests 
on the idea that the triangle is the basic figure composing all other 
figures, which seem here to be reduced to the set of polygons, more 
or less in the way that Plato composes all his figures that constitute 
the universe in the Timaeus out of triangles. The analogy between 
geometrical figures and faculties of the soul is thus not a strictly 
Aristotelian analogy; that would put four terms arranged two by 
two into the same relationship (A is to B as C is to D; bone is for 
terrestrial animals what fishbone is for fish), because the triangle is 
not in the same relationship to the rectangle as the nutritive soul is 
to the sensitive soul. All the same, one may find in this passage a 
weak and marginal analogy in which the sensitive soul presupposes 
the nutritive soul as the rectangle presupposes the triangle. 
Anyway, Aristotle does not talk about analogy, but about situations 
that are “somewhat similar” (mapasAnoiws, 414b28). Furthermore, 
the idea of power used here is not the technical sense of power that 
Aristotle uses elsewhere, for divisibility into triangles, or composed 
of triangles, is not the same as having triangularity potentially in 
itself. Anyway, the sensitive soul is not made up of several nutritive 
souls. Finally, to say that the sensitive soul is potentially in the 
nutritive soul is imprecise if one takes “potential” in its technical 
sense, for it is difficult to think that in the case of animals and in 
any case false in that of plants. The only thing that this comparison 
clarifies is that the two series, that of figures and that of souls, are 
sequences that cannot be followed except in the direction that is 
also a sequence of meanings, as Aristotle says just afterward 
(415a3): an animal cannot have vision, hearing, and so forth, 
without having touch, but there are animals that have only touch. 
The theoretical advantage of this comparison ultimately seems 
rather weak. Perhaps it is addressed first of all to people whom he 
needs to convince, notably Platonists. 

To summarize, the sensitive faculty presupposes the nutritive 
faculty, but does not proceed from it in any sense of “proceed.” 
These two faculties are furthermore not species of the same genus. 


They are two faculties that one may call “basic.” Things are 
completely different when we come to the relationships between 
the sensitive faculty and the faculties of imagination and mind. In 
fact, these are all different instances of the same process, even if 
they are not exercised in the same way on the same realities, bodily 
in one case, incorporeal in the other, nor in the same circumstances. 
Perceiving and thinking are two different ways of discriminating 
(kpivetv). Different, because Aristotle does not adopt the opinion of 
the “ancients” according to which “thinking (TO @povetv) and 
sensing (TO aioOdveo0al) are one and the same thing” (De Anima 
3.3, 427a21), but two processes, of sensible perception and of 
thought, produced when an object, of sense or thought, impacts the 
faculty corresponding to it, bringing it about that the faculty 
identifies with the object: vision becomes the visible as thought 
becomes the thinkable. 

This is not the place for a precise analysis of, notably, De Anima 
3.2-4, which would show in these passages a perfect example of the 
way that Aristotle uses previous philosophers. According to him, it 
is not surprising that the ancients, or many of them, thought that 
perceiving and thinking were the same thing, and that intellection 
would be a bodily process. The major reason for this widely shared 
error is that in fact the preceptive and intellectual processes are 
homothetic: 


If, then, thinking is like (Womegp) sensing, either it will 
consist of undergoing something under the action of the 
intelligible, or something else of the same kind. Thus, it is 
necessary that there be an unmoved principle, but capable 
of receiving the form, a principle that is potentially the 
same as the form, but is not the form. And the relation of 
the sensitive to sensibles must be like that of the intellect 
to intelligibles. So, since it grasps everything, the intellect 
must be “unmixed,” as Anaxagoraso says, in order to 
“command” its object, that is, in a way to be able to know 
it. ... Thus, what one calls the intellect in the soul (I mean 
that which allows the soul to think and to grasp concepts) 
is not in actuality any of the realities before it thinks them. 
For it would then have a quality, becoming hot or cold, 
and it would use some organ, as the sensitive faculty does, 
but in fact there is none. Thus, it is for good reason that it 


is also said that the soul is the place of forms, although this 
is not true of the soul as a whole, but of the intellective 
soul, and the forms are not in it in actuality, but 
potentially. (3.4, 429a13-29) 


But the sensitive faculty has a privileged relationship not only with 
the noetic faculty. In fact, the De Anima gives a lot of importance to 
@avtaoia, traditionally translated “imagination,” but perhaps 
sometimes better rendered “representation.” I’m not going to 
provide even a summary analysis of this difficult notion, the object 
of many controversies, but we can at least recall its relationships 
with the sensible and the intelligible, between which it plays a kind 
of intermediary role. It’s enough to cite a few passages. The 
definition of imagination is as follows: “If imagination is that by 
which we say that some representation (pdvtaoud TU is produced 
for us, and we are not speaking metaphorically” (3.3, 428a1). But 
imagination works on sensible perceptions: when Aristotle writes 
that “imagination is the movement that is produced under the effect 
of actual sensation” (3.3, 429a1), a formula repeated in On Dreams 
1, 459a17, he means to signify that the production of images by 
imagination, which happens even in the absence of the object, since 
these images “appear to us even when our eyes are closed” (3.3, 
428a16), relies on the remains of movements caused in us by 
sensible perception. Since imagination is a movement (which 
argues, by the way, in favor of the translation of @avtaoia by 
“imagination” rather than by “representation,” at least to take this 
latter term in an active sense), Aristotle assimilates it to the 
movement that accompanies sensation, from the angle of a 
distinction, frequent in him and one that we have already met, 
between, for two entities, to be identical, but different in their 
being: 


Since we have discussed imagination in the De Anima, and 
the imaginative faculty is the same thing as the sensitive 
faculty, although the being of the imaginative faculty and 
the being of the sensitive faculty are different, since 
imagination is a movement by actual sensation, and a 
dream seems to be a kind of image ... , it is clear that the 
dreaming belongs to the sensitive faculty, but in that it is 
imaginative. (On Dreams 1, 459a15-22) 


By speaking of the sensitive faculty “in that it is imaginative” (A 
@QVTAOTLKOV), this passage makes the sensitive and imaginative 
faculties very near each other. Nevertheless, it remains that, as is 
explained in a passage in the De Anima, which editors usually set 
apart in its own paragraph (3.3, 428a5-16), imagination is not 
sensation, if only because sensation belongs to all animals, while 
imagination is absent in animals like the ant, the bee, and the 
worm. 

There is, anyway, a well-established doctrine in Aristotle that 
“the soul never thinks without an image” (Gvev @mavTtdopatos) 
(3.7, 431a16),i0 so that by way of the faculty of producing images, 
the activity of the noetic soul is connected to the activity of the 
sensitive soul. Sensation, imagination, and intellection are different 
versions of the same activity, which allows Aristotle to say that they 
are simultaneously the same and different in their being, and this 
unity is that of the power of discrimination. As he says in the 
Movement of Animals 6, 700b19: “Imagination and sensation occupy 
the same space (,Wpa) as the intellect, because both discriminate 
(kptti\kd).” From all that one may conclude that faculties like 
imagination or intellection, which Aristotle does not fail to 
designate sometimes as “souls” (cf. the imaginative TO 
@avTaoTiKOov, faculty, or soul, De Anima 3.9, 432a31), share the 
same space as the sensitive soul, which has in relation to them the 
position of a principle, for imagination and intellection rest on 
sensation, and not sensation on them. No relation of this kind, 
which might be called derivation, exists between the nutritive and 
sensitive faculties. 

In the lists of various faculties, or “souls,” offered by Aristotle, 
there are two that often appear, the moving and desiring souls, for 
example, at De Anima 2.3, 414a31: “We want to talk about the 
nutritive, sensitive, desiring, and locally moving, faculties” 
(KtVNTLKOV KaTd TOmOV, passage already cited). There are animals 
that have only the nutritive and sensitive faculties, like shellfish 
that live attached to rocks, and sponges. Aristotle calls them 
“imperfect” animals (De Anima 3.11, 433b31). Other animals need 
to move from place to place to look for food, escape from predators, 
find occasion to reproduce, and so on. The local motive faculty is 
another basic faculty in that it is not derived in any way from other 
faculties; Aristotle shows this with great precision in De Anima 3.9- 
11. Thus, there are three basic faculties of the soul, nutritive, 


sensitive, and motive,i1 arranged in an order such that the 
following cannot exist without the preceding ones, but they do not 
proceed from each other, and even less are species of the same 
genus. A basic faculty can, however, branch out into synonymous 
faculties, in the Aristotelian sense of the word “synonymous,” like 
the fact that it is from the sensitive faculty that the imaginative 
faculty originates. 

This image is blurred by the appearance of two additional 
terms, the reasoning faculty and the desiring faculty. In a passage in 
the De Anima that gives a list of faculties arranged from the widest 
to the narrowest, we read: 


Without the nutritive, the sensitive does not exist, but the 
nutritive exists apart from the sensitive in plants. In its 
turn, without touch, none of the other senses exists, while 
touch exists without the others, since many animals have 
neither vision, hearing, nor smell. And furthermore, some 
animals endowed with sensation also have the faculty of 
local movement, others not. Finally, a very small number 
also possess reasoning and thought. Those mortal animals 
that are endowed with reasoning are, in fact, endowed 
with all the others, while those that have the other 
faculties do not all have reasoning: on the contrary, some 
do not even have imagination, while others have it only to 
live.i2 As for theoretical intelligence, that’s another 
question. (2.3, 415al, passage follows another cited 
earlier) 


According to this passage, animals endowed with the reasoning 
faculty necessarily also have the faculty of local movement, while 
the reciprocal is not true. But we have seen that the reasoning 
faculty is in a way an avatar of the sensitive faculty, in that it ought 
to be possible for it to belong to an animal that does not have the 
faculty of local movement. In fact, when he talks about animals that 
have “reasoning and thought” (AoylonOv Kai Sstdvolav), 
recognizing that they are a “very small number,” Aristotle is 
thinking of human beings, because, for him, although other animals 
may be intelligent, none possesses reason. Two opposed logics are 
thus at work here: on the one side, an animal ought to be able to 
possess every discriminating faculty without having the moving 


faculty; the First Mover is, in any case, a living nonmover, and it is 
perhaps of the First Mover that Aristotle is thinking when he limits 
his analysis to “mortal” animals (415a9). But, on the other hand, 
among mortal animals, it is difficult not to attribute mobility to an 
animal as perfect as the human being, or any other animal that 
would have reasoning and thought. 

Animal movement at issue here does not reduce to local 
movement, even if, like every movement, it involves local 
movement.i3 To be convinced of that, read the passages dedicated 
to movement in the De Anima and Movement of Animals, with, in 
addition, the Progression of Animals, which considers more precisely 
the various modes of progression of different animals—walking, 
crawling, flying. One sees there that Aristotle has his sights on a 
grandiose general theory of movement that tries to organize under 
common principles the creeping of worms and human initiative 
rationally determined by the individual pursuing some goal. From 
that point of view, the Movement of Animals is remarkable: after 
having clarified the conditions of movement in general, or at least 
some of them, including the movement of the universe dependent 
on the First Unmoved Mover, it concentrates on the movement of 
sublunary animals. Aristotle’s theory presents two important 
components. The first is anatomical-physiological: the source of all 
animal movement is located in the heart, which is also the center of 
sensation: “Besides, it is reasonable that it goes thus. We say in fact, 
that the sensible faculty is also found in that place, so that when the 
area around the source is altered and has been changed due to 
sensation, the contiguous parts change at the same time, dilating 
and contracting, in such a way that necessarily, as a consequence, 
movement comes about in animals” (Movement of Animals 9, 
702b20). There’s a purely physical explanation, one might even say 
mechanistic, of the fact that sensible perception sets in motion the 
moving faculty. Because living things without a sensitive soul do 
not have a motive soul. 

In addition, it is convenient to make a distinction between 
different kinds of movement, more implied than explicit in 
Aristotle, when it’s a matter of the faculties of the soul. Because the 
nutritive soul is also a source of movement in generating a being 
and making beings that have this power of soul grow. The most 
fundamental transformation that a living thing undergoes is the 
transformation of food into blood, in blooded animals, and into the 


analogue of blood in the nonblooded animals, and that is obviously 
a group of movements. But these movements do not depend on the 
moving soul, as Aristotle explains thus in the De Anima: 


That the moving principle is not the nutritive soul is clear. 
In fact, it is always for the sake of something that this 
movement [i.e., local] is done, and it is accompanied by 
imagination and desire, because the animal, if it is not 
desiring or fleeing, is moved by constraint alone. 
Furthermore, even plants would be endowed with 
movement and would have an organic part dedicated for 
assuring [local] movement. (3.9, 432b14) 


But, in Aristotle, “by constraint” (Bia) is one of the kinds of 
necessity, the one that makes the movement in question happen just 
by the physical properties of the being in which it happens to be. 
Aristotle here indicates one of the characteristics of a living thing 
that is well explained by Canguilhem, that of choosing or fleeing 
from stimuli coming from the environment, as values, represented in 
this case by pleasure and pain. The necessary movements that lead 
to growth and digestion do not depend on the moving faculty, nor 
on a special faculty distinct from the nutritive faculty. 

But the explanation of animal movement also depends on a 
second component, developed in the Movement of Animals and De 
Anima, a “psycho-practical” component. In an analysis whose 
boldness has been overlooked for a long time, Aristotle shows that 


we see that what moves the animal is thought, sensation, 
imagination, decision, wish, impulse, and appetite. In fact, 
all of this comes down to intellect and desire; actually, 
imagination and sensation occupy the same space as 
intellect, because they all serve to discriminate, though 
they are distinguished from each other by differences 
presented elsewhere. Wish, impulse, and appetite all come 
from desire, while considered choice is common to thought 
and desire, in that the desirable and that which is the 
object of thought are the first to initiate movement; not, 
however, every object of thought, but the end of activities. 
(Movement of Animals 6, 700b17, already partially cited) 


But De Anima 3.9 proposes a supplementary step that is, to tell the 


truth, a giant step. After having, after 432b7, disqualified the 
nutritive and sensitive souls as sources of movement, Aristotle 
writes: 


But in addition, it is not the intellectual faculty nor that 
which one calls the mind that is that which causes 
movement, because the theoretical part does not theorize 
at all about that which is practical, and furthermore says 
nothing about what one ought to flee or pursue, but local 
movement always concerns what should be fled or sought. 
But even when the intellect theorizes about an object of 
this kind, it never commands flight or pursuit; for example, 
it often thinks about something frightening or pleasant, 
without commanding flight: it is the heart that is set in 
motion, and if it is a pleasant object, it is another part of 
the body. Also, even when the intellect orders and thought 
says to flee or pursue something, there is no movement, 
but the animal acts according to its appetite, as the weak- 
willed person does. (432b26) 


In other words, knowing what is just, good, or beautiful does not set 
an individual in motion: one has to desire the thing that is just, 
good, or beautiful. Cognitive analysis of situations can certainly 
clarify the decision, but it does not bring it about. Aristotle here 
opens a pathway that, in breaking with the Socratic tradition, 
ceaselessly reborn, and its incapacity to think weakness of will 
(which makes one choose the devastating evil when one knows the 
healing good), at least until Freud. As the De Anima sums it up, 
“The first mover is unique: it is the desiring faculty” (3.10, 433a21). 

But the desiring faculty poses at least two difficult problems. 
First, it depends on the motive faculty, which presupposes that in 
the animal that has it, there are both nutritive and sensitive 
faculties. But the relationship of the desiring faculty to these two 
faculties is not the same, and one gets the impression that Aristotle 
establishes a privileged relation between the sensitive and desiring 
faculties, to the point of making it a necessary connection. Thus, at 
the beginning of his study of the soul and its faculties, Aristotle 
notes: “If there is sensation, there is also imagination and desire, for 
where there is sensation, there is displeasure and pleasure, and 
where those are present, necessarily there is appetite” (De Anima 


2.2, 414b22, already cited). But it is at the end of the treatise that 
Aristotle faces this problem, and proposes a solution ... and it is 
problematic: 


We must look again at what is the case in imperfect 
animals, in which, in animals that have only the sense of 
touch, what is the mover? Is it possible that they have 
imagination, or not? How about appetite? Because it does 
seem that they have pain and pleasure, and if they have 
those, they must also have appetite. But how would they 
have imagination? Wouldn’t it be the case that, since they 
are moved in an indeterminate way, they have them in an 
indeterminate way? (De Anima 3.11, 433b31) 


Following ancient commentators, modern interpreters understand 
the second “in an indeterminate way” (dopiotwc) as meaning 
“poorly differentiated.” It would then be necessary to understand 
that an oyster, from the fact that it perceives, possesses an 
embryonic form of imagination, or is on the way to possessing it. If 
one thinks, from the angle of what has been said earlier, that 
imagination is a kind of by-product of sensation, or sensation 
continued by other means, it’s not that surprising that animals that 
have rudimentary sensation, specifically having only the sense of 
touch, would also have embryonic imagination and even embryonic 
thought, if one thinks that the lowest degree of thought is the 
simple power of discrimination. As for desire, Aristotle reveals that 
it is in tension between two faculties: although it depends officially 
on the motive faculty, because it is the “first mover,” nevertheless it 
remains that it is set in motion by the sensations of pleasure and 
displeasure that in turn depend on the sensitive faculty. What is, in 
fact, most difficult to understand in the last two lines of this passage 
is what is meant by “moved in an indeterminate way” (Ktveital 
dopiotwe, 3.11, 434a4). If Aristotle thinks that oysters, attached to 
their rock, and completely immobile, are nevertheless animated by 
a kind of movement, so that every animal would be capable of 
moving in one way or another, that would reinforce the privileged 
place of the sensitive soul in animals. One might think that the 
movement of retraction of oysters, animals otherwise immobile, has 
something to do with the motive soul (perhaps here too one should 
speak of indeterminacy), but I am hesitant, for reasons too long to 


set out here, to think that it’s the same for movements implied by 
perception itself, in which images strike the senses. 

Finally, the difference between the three basic faculties is not 
of the same intensity. Animals share with plants the nutritive 
faculty, and add to that the sensitive faculty; then a perfect animal 
adds also the motive faculty. But this notion of perfection is 
decisive. We will have occasion to return to the notion of perfection 
in Aristotle’s biology, particularly to distinguish a notion of relative 
perfection (which we have already spoken about), from the absolute 
perfection that includes all living things. But one cannot say that a 
plant is an incomplete animal or a sketch of an animal, because it’s 
a matter of two schemas, one might say two logics of life, that are 
entirely different. But one can, on the other hand, think of the 
oyster as a kind of imperfect version of an animal that has a motive 
soul that is not “indeterminate.” The connections between sensitive 
and motive faculties are many and easier to apply because both 
faculties concern the animal kingdom. 

The second problem posed by the motive/desiring faculty is the 
confusion of levels that it seems to imply. One of the major 
epistemological features of Aristotelianism is to have given up on a 
science of everything in favor of dividing up the field of knowledge 
into different sciences not only according to the object to which 
they refer, and that in several levels (physics is different from 
mathematics, but also geometry is different from arithmetic), but 
also in the kinds of knowledge (theoretical sciences are different 
from practical and technical sciences). But because it tries to 
construct an explanatory schema that takes account of all 
movements, from local movement of the tiniest animals to the 
ethically determined action of a human being, the analysis of the 
motive faculty of the soul, which because of its epistemological 
status belongs to physics, a theoretical science, also touches practice 
in the Aristotelian sense of the term. This is not the only example of 
this kind.14 In principle, the analysis of processes that rely 
simultaneously on physical causality, more precisely physiological, 
and ethical causality, does not raise an insurmountable problem, 
since a person who robs the purse of his neighbor has made a 
decision that is ethical in nature, judging that this conduct would be 
beneficial to him, that the advantages outweigh the disadvantages, 
but the actualization of the project presupposes a set of movements, 
which put in action a physiological causality that implies a great 


number of parameters. In our example, the dishonesty of the thief 
will be actualized via material realities and states of affairs: thus, 
the hotter or colder, thicker or thinner, blood of the thief, these 
characteristics themselves flowing from several factors, including 
the climate of the thief’s place of origin, which would give him 
more or less courage or cowardice. Aristotle here formalizes 
theoretically something that had been a largely dominant position 
throughout ancient medicine, in which not only pathological states 
but also the conduct of people in good health, are largely 
determined by physiological givens, notably by the humoral 
mixture. Similarly, in a well-known passage at the beginning of the 
De Anima, Aristotle explains that anger can be described both as 
boiling of the blood around the heart, and as a response to an insult 
(cf. De Anima 1.1, 403a29). 

An animal is thus a living thing endowed with sensation. As a 
living thing, it is able to maintain itself by assimilating nonliving 
elements from outside (food) and reproduce itself, in one way or 
another, studied earlier. As an animal it has, among other things, a 
sensitive faculty that becomes complex and ramified into several 
other faculties, which Aristotle sometimes describes as so many 
“souls.” Then perfect, or rather not imperfect, animals have a 
motive faculty that should also be counted as a basic faculty 
because it does not derive from another faculty. That’s why in a 
passage of the Politics that has attracted attention because of its 
theoretical boldness, and about which I have often changed my 
opinion, Aristotle defines the animal by these three basic functions. 
In that passage, he is looking for a method for thinking about the 
plurality of constitutions. This method, developed throughout 
Politics book 4, winds up at the end of the book in a combinatory 
form: by defining each constitution as a combination of three 
aspects, which in modern terms one may call legislative, executive, 
and judicial, and varying instances according to all these factors, 
one gets a kind of political Mendeleev periodic table. To accomplish 
this, Aristotle introduces a zoological comparison. We cite here this 
passage on the biological significance to which we will return at 
length later, especially for what it says about the Aristotelian way 
of grasping animal diversity: 


It’s as if we were to decide to grasp animal forms; we 
would determine first what every animal must have 


(certain sensory organs, and the part that works on the 
food, and that which received the food, namely the mouth 
and stomach and, besides, the organs by which each of 
them moves itself), and if the number of these necessary 
parts are indeed only these, but they present among them 
various differences (I mean, for example, that there are 
several sorts of mouth and stomach, and also of sensory 
and locomotive organs), the number of their combinations 
would necessarily give a plurality of animal families 
(because the same animal cannot have several kinds of 
mouth or, in the same way, of ears); so that when one has 
put together all the possible combinations, that would 
result in the species of animal, as many as the 
combinations of necessary parts. It is the same for the 
constitutions we have been talking about. (Politics 4.4, 
1290b25) 


This passage says clearly that “what (Gmgp) every animal must 
have” (1290b25) are the sensitive, nutritive, and motive faculties. 
Thus, it’s a matter of a perfect animal. This text, which is presented 
for the sake of comparison, is not in a biological work, but political. 
If we take it literally, it would seem to indicate that only the 
different forms of necessary organs, that is, those that fulfill the 
functions of the three basic faculties, need to be taken into account 
for defining the animal, with the simple addition of a principle of 
nonredundancy: no animal can have “several sorts of mouth” 
(1290b33). One would still need to reconsider that limitation, since 
ruminants indeed have “several sorts” of stomach. This passage 
makes no reference to the two fundamental aspects of Aristotle’s 
zoology noted earlier, that which since Cuvier has been called the 
law of organic correlation: the presence of organ A (multiple 
stomachs) implies that of organ B (split hooves), but prevents that 
of organ C (solid hoof) to be present, as well as the law of 
subordination of characters, which subjects secondary characters 
and functions to primary characters and functions. So let us be 
content then, for the moment, to think that this passage confirms 
for us that an animal is a set of organs put in operation by the 
nutritive, sensitive, and motive parts of the soul. We will study in 
more detail what it says about animal diversity. 

The motive faculty cannot function without the sensitive 


faculty any more than that can function without the nutritive 
faculty, including, all the same, a kind of imperialism of the 
sensitive soul, upstream because the way in which food is acquired, 
which determines the functioning of the nutritive faculty, is very 
different in sentient beings than it is in plants, but downstream 
especially not only because the motive faculty cannot function 
without the use of the sensitive faculty, but also because it is the 
sensitive faculty that creates the need for the motive faculty: desire, 
which is a by-product of sensation, is the “unique first mover.” The 
nutritive faculty, on the other hand, does not create a need for the 
sensitive faculty. So an animal is above all a living system provided 
with a capacity of discrimination coming from the sensitive faculty 
and the faculties derived from it, the imaginative and intellectual 
faculties, which arouse the desire that provokes movement. Hence 
the conjunction of naturalistic and practical approaches to 
movement, in the Aristotelian sense of the word “practical,” which 
makes the sensitive and motive faculties work together, and which 
rests ultimately on the pair pleasure/displeasure, for by being 
capable of sensations, the animal rouses in itself an attractive or 
repulsive desire. In fact, Aristotle repeats several times, as if driven 
by the evidence, that whatever possesses sensation experiences 
pleasure and pain. In fact, the very idea of “animal pleasure” is far 
from being simple to understand in Aristotle, and we will come 
back to it in the next chapter. 

One may grasp this prevalence of the sensitive soul in animals, 
which occurs to the detriment of the other “souls,” notably the 
nutritive soul, which is however the most basic and _ thus, 
apparently, the most necessary of all, if we return to what was said 
about wind eggs in the previous chapter, and more particularly on 
the fact that the nutritive soul belongs potentially to wind eggs. The 
nutritive soul is not present potentially in actual animals, but 
absolutely actually: that soul regulates the assimilation of food, and 
reproduction. But wind eggs are not animals and the nutritive soul 
is not in the same ontological situation for a wind egg and for the 
bird that laid it. But there is a case, sufficiently studied by Aristotle, 
although he unfortunately skipped over a good many details, in 
which he affirms that the nutritive soul exists potentially, and that 
is in embryos. At Generation of Animals 2.3, 736b8, we read: 


As far as the nutritive soul is concerned, it is clear that we 


must posit that seeds and embryos that are separableis 
have it potentially, but not actually until they go looking 
for food, as do embryos once they are separated. io At first, 
in fact, all embryos of this kind [not separated] seem to 
live the life of a plant. 


A text poorly established and difficult.17 Thus from line 736b10 
(“until they go ...”) Aristotle forgets about the seeds, dealing with 
the embryos only. But his argument leaves no doubt: in embryos, 
until they are born, the nutritive soul, which ought to be present 
since it’s a question of living beings, is present potentially, and will 
be present actually when the offspring is born and can look for its 
food itself. In other words, the meaning of the fact that the nutritive 
soul is potentially in embryos, and also in wind eggs, is that it is not 
performing its function as it is in an autonomous living animal: we 
saw that earlier, but this passage says it explicitly. 

But we know from elsewhere that for Aristotle the unborn 
embryo is able, at least at a certain stage of its development, to 
perceive sensations. In Generation of Animals 5.1, Aristotle, without 
dealing explicitly with this question, indicates that for him, animals 
sleep in the uterus of their mother, and thus that they are 
sometimes awake. He supports this assertion with a curious 
“empirical” proof: “It seems that they are awake even in the uterus, 
as is evident in dissections and in ovipara” (5.1, 779a7), which is 
certainly an allusion to the fact, noted elsewhere and obvious to 
everyone, that the fetuses move before their birth, and that Aristotle 
had to notice in his precise observation that we know that he 
carried out on chicken eggs.is But the waking state is accompanied 
by sensation: 


Whereas we have previously elsewhere defined what are 
called the parts of the soul, and since the nutritive part is 
separate from the others in bodies that have life, even 
though none of the other parts can exist without it, it is 
clear that all the living things that share only in growth 
and destruction know neither sleep nor waking, as is the 
case in plants, for they do not possess the sensitive part, 
whether it is separate or not. (On Sleep 1, 454a11) 


Whence this remark, made in passage: little babies “sleep a lot, 


because even in the womb, while they are acquiring sensation, they 
sleep all the time” (Generation of Animals 5.1, 778b21). Which leads 
us to strongly correct the comparison, several times invoked by 
Aristotle, between embryos and plants, because plants do not sleep, 
because they are never awake.19 

Thus, we have this situation: embryos, as also doubtless wind 
eggs, possess a nutritive soul potentially, because it is not 
performing its normal functions, while they do possess sensitive 
soul that is perceiving and thus is actual. This paradoxical situation 
(the conjunction of a nutritive soul potentially and a sensitive soul 
actually) is true of embryos only, for after birth, the animal acquires 
an actual nutritive soul. The requirement that nutritive soul is a 
precondition for the existence of the sensitive soul is thus formally 
respected in all cases, since before they acquire a sensitive soul, 
embryos have a nutritive soul, even if only potentially. But there 
are cases, at least in embryos, in which the nutritive soul cannot 
acquire its functions, that is, exist actually, until after the sensitive 
soul has the ability of exercising its functions. All of this also 
confirms the proper space that Aristotle attributes to animality: as 
was previously said, animals are not plants to which something has 
been added, and vegetable life is not “basic” life. It would have 
been necessary to make more room for plants in our parallel study 
of spontaneous generation and the production of nonliving natural 
bodies, but then it would have been necessary to rely on the 
botanical treatises of Theophrastus and to decide going in whether 
they would share Aristotle’s viewpoint on the relationships between 
sexual generation, spontaneous generation, and the production of 
nonliving bodies. 


An animal, as we have seen is above all a living system able to 
discriminate, thanks to faculties that, by provoking desire and 
repulsion in it, bring about movements. This structure, common to 
all animals, which arranges their different “souls,” is distributed 
into an unbelievable diversity of forms; Aristotle is alone in 
antiquity, and beyond, to be aware of that diversity. This study of 
animal diversity, which is one of the two aspects of the inquiry 
undertaken by the History of Animals, is another route that leads to 
the question of the perfection of the animal world and, 
consequently, that of the entire cosmos. Nevertheless, it remains 
that for Aristotle animality is a field of study that is coherent and 


distinct from the others, that there is a frontier that not only 
separates animality from nonliving nature, but can also be traced 
within living nature. 


Continuity and Diversity, Perfection and 
Harmony 


The problems of the diversity of animal forms and their possible 
continuity within a scala naturae are closely tied to each other, and 
some of the texts that present these problems have already been 
considered. If Aristotle thinks, as some seem to believe, that the 
various species of animals are continuous with each other, even if, 
as we have seen, it is in a weak sense of “continuity,” that is, if one 
adopts a _ position of the lLamarckian variety, minus the 
chronological and evolutionary aspect, obviously, then this fullness 
of Nature would be an additional proof of its perfection. That would 
integrate, or reintegrate, Aristotle into the great Greek naturalist 
symphony from which he distances himself on other crucial points. 
But we have shown that the two passages that are usually credited 
to support continuity, one from the History of Animals, the other 
from the Parts of Animals, are far from supporting such a doctrine. 
We have, in fact, remarked that these passages concern themselves 
in fact with the two extremes of the vegetable world, the place 
where minerals seem to “become” plants, and where plants seem to 
“become” animals. Furthermore, these limits between nonliving, 
vegetable, animal are not at all obscure for Aristotle, but can be for 
inexperienced observers, since the criteria that permit going from 
one of these “kingdoms” to another are precise, as we will see in 
more detail: it’s a matter of either having or not having a particular 
psychic power, the nutritive power in the first passage, and the 
sensitive power in the second. 

So, it is time to return to the text of Politics 4.4, previously 
cited, since it is the one of the two that seems to go further, and 
perhaps the one that goes furthest of all, in grasping the diversity of 
animals; some, including me, have even attributed to it the project 
of an a priori reconstruction of the animal world via the 
combination of the characteristics that belong to animals. If one 
combines this passage with certain others, notably the selections 
from the De Anima examined earlier, it seems at first glance that 


one may find in this Aristotelian procedure a resemblance with the 
“deep” classification of Cuvier already mentioned: for Aristotle, the 
digestive-reproductive system is the most fundamental and 
definitory of life, animals adding to it a sensitive system and, for the 
more perfected ones among them, a motive system. The other 
systems are subordinated to these and depend on each other: in 
animals in which digestion produces blood, there is a system of 
distribution of this blood in the body and a system of cooling 
subordinated to this vascular system. Thus, we have to construct a 
positive interpretation on the basis of this famous passage in the 
Politics. Today, my position is the reverse of that which I have 
adopted in the past, along with other interpreters: not only is it the 
case that this text does not anticipate an a priori reconstruction of 
all animal species, nor summarize a scala naturae, but it is equally 
false to say that it is not echoed in Aristotle’s zoological works. 

It’s a matter of a text that appears very “tough” in that it seems 
to present a combinatory procedure bringing together 
exhaustiveness and necessity. We start with the necessary parts 
(“those that it is necessary that every animal have,” Gmep 
dvaykaiov niv éyetv Twv, 1290a26), “namely” (oiov) certain 
organs of sensation, those that work on and contain the food, 
“namely” the mouth and stomach (unless the second oiov means 
“for example,” for not all animals have these parts; but we can keep 
“namely” if we remember that some animals have a mouth by 
analogy and then give the two occurrences of oiov one right after 
the other the same sense) and finally the motive parts. Then comes 
a short declaration by Aristotle, very precious to us: “and if indeed 
these necessary parts are only so many” (ei 6 TooadTa ein pLovov, 
1290b29), which obviously is equivalent to an affirmation: it really 
is a matter of the only necessary parts for an animal. We note that 
this conforms with the analysis proposed earlier according to which 
the basic and nonderivable functions of animals are the nutritive- 
generative, sensitive, and motive functions, and that the 
imaginative, intellectual, or desiring functions, for example, are 
derived from these basic functions. If we rely on two principles, 
namely that each necessary part has several variations and 
redundancy is impossible (to which one doubtless must add a 
principle of compatibility, not mentioned by Aristotle, because no 
animal would have the ears of an elephant and the stomach of a 
mouse), then “the number of combinations of these necessary parts 


would necessarily yield several kinds of animal” (1290b32), so that 
one would have as many forms of animal (eiSn Cwov) as the 
possible combinations of necessary parts, a conclusion that Aristotle 
repeats twice in slightly different forms. 

In order to correct my mistaken reading of this text, we must 
begin by insisting, in a more complete manner than those that have 
been adopted until now, on the purpose, and thus the context, of 
this passage. It is a matter, as was recalled earlier, in setting up a 
comparison between the animal world and the world of cities, of 
putting together a method of thinking about the diversity of 
constitutions, which is an important reality of the world of cities, 
and which ought to be, for this reason, understood in an adequate 
way by the Aristotelian legislator. But the Aristotelian approach to 
this question is not linear. In the last three chapters of Politics 4, 
Aristotle in fact presents a grandiose method, which has not yet 
received the attention it deserves.20 He starts by distinguishing the 
three aspects that every constitution is supposed to have, a 
deliberative part, a part concerning magistratures, and a judiciary 
part, a tripartition that, as we have said, is reflected, without 
corresponding exactly, to our distinction between the executive, 
legislative, and judiciary powers. These instances would parallel the 
parts “that every animal must have.” Examining each of these 
political parts one after the other, Aristotle shows that one may 
reconstitute all the forms by varying a small number of parameters. 
Thus, concerning the deliberative part, “all deciding everything” is 
a characteristic of popular regimes, while “some deciding all” is 
characteristic of oligarchic regimes. All can decide on some things, 
and some decide others, and so on, but that does not give us an 
immense list of possibilities. If one means to consider all the 
modalities of “all deciding everything,” one doesn’t get a large 
number of possibilities either (for example: the power belongs to 
all, but there is no assembly except for important questions, and 
magistrates are elected for the rest, etc.). Similarly, for the 
nomination to magistratures, it depends on three factors, Aristotle 
says: a) who picks the magistrates (all or some21), b) from which 
group one takes them, and c) according to which method, election 
or by lot, and some by election, others by lot. Each of these 
modalities is politically oriented: drawing lots, for example, is a 
democratic procedure. 

Thus, the last three chapters of Politics 4 are concerned with 


presenting a method of (re)constructing a priori all the possible 
forms of constitution; this is part of what I have called the 
“theoretical tools” of the Aristotelian legislator.22 Because what is at 
stake for Aristotle is to think of an existing reality in order to 
reform it, if necessary. Faced with a city whose constitution does 
not work well, the Aristotelian legislator could, for example, 
propose tempering the democratic character by introducing into its 
legislation and/or its judiciary institutions aristocratic or oligarchic 
elements. But in order to do that, one must first determine precisely 
where the constitution in question is located in the order of 
constitutional forms. So, what would be more natural, then, than to 
think that the zoological branch of this comparison also derives 
from the same a priori schema of reconstruction? But that is not the 
case. 

This a priori method of reconstruction is not present in 4.4, in 
which the zoological comparison occurs: in book 4, there is a 
progression that must be taken into account in order to correctly 
appreciate the theoretical goal of the zoological comparison. 
Aristotle’s goal in chapter 4 is to show that not only is there a 
generic diversity of constitutions, which leads him to distinguish, 
like his predecessors, kingship, tyranny, oligarchy, aristocracy, 
democracy, and another regime he calls politeia, but there are also 
several kinds (species) of oligarchies, democracies, and so on. 
Hence the richness and stupefying subtlety of his analyses of the 
different species of democracy and oligarchy (the two dominant 
constitutions) in terms of the sociological composition of the classes 
that vie for power in them. From Politics 4.14 on, however, the 
perspective changes and Aristotle clearly marks that in the first 
sentence of the chapter: “Again, concerning the constitution in 
general as well as each of them individually, let us speak of them in 
order, taking as our starting point what is most convenient for 
them” (Politics 4.14, 1297b35). 

It is then, and only then, that Aristotle introduces his 
combinatorial method of reconstructing constitutions. 

The two sides of book 4 have a lot in common: it’s a matter of 
dealing with the diversity of constitutions in referring it to the 
diversity of the parts of the city. I have characterized the change in 
perspective that happens in Politics 4.14 as a change of purpose: 
before chapter 14, Aristotle is interested in the diversity of the parts 
of cities; from chapter 14 on, he considers the parts of constitutions.23 


But the zoological passage belongs to the first part of the text, not 
only because of its position well before chapter 14, but also by its 
very perspective, such as it appears in the two sentences that frame 
the passage. The first one says: “We have said that there are several 
constitutions, and their causes. But we need to say why they are 
more numerous than those we have mentioned, what they are, and 
why, in taking as starting point what was indicated earlier; we in 
fact agree that there is not one single part, but several parts, that 
every city has” (4.4, 1290b21). 

So, before the start of chapter 14, Aristotle bases the diversity 
of constitutions on the diversity of the parts of cities: “One reason 
that there are several constitutions is that every city has several 
parts” (Politics 4.3, 1289b27). These parts are, from a certain point 
of view, the communities that compose the city; Aristotle mentions 
here only families, and from another point of view the social groups 
that also make up the city. Every city, in fact, is composed of a rich 
class, a poor class, and a middle class, but also different trade 
groups, distinctions to which one needs to add others, by birth or 
by virtue. But there is no question, at this stage of Aristotle’s 
reflection, of reconstructing a priori the possible forms of 
constitution: it’s a matter of presenting the differences that exist 
between, for example, a democracy in which there is a formal 
equality between the common people and the notables (either 
because each individual is politically equal to every other person, or 
because the assembly of the people has equal weight with that of 
the assembly of the notables, which yields different species), all that 
under the authority of the laws, and a democracy in which the 
masses are above the law, and which has thus darkened into a 
demagogy. These are distinctions made according to political 
criteria, but Aristotle also adds to the analysis sociological 
characteristics, like the prevalence of the farming class, or the 
wealth of various classes. That’s also the logic of the zoological 
passage, as the second framing sentence says clearly: “It’s the same 
for the constitutions we have been talking about. Because cities also 
are not composed of a single part, but of several, as we have often 
said” (4.4, 1290b37). And Aristotle goes on to enumerate the 
necessary parts of every city: “one, the group concerned with food,” 
“two, the artisan class,” “three, the commercial group,” “four, 
laborers,” “five, the military class” (1290b39-1291a7). 

To think, in contrast, that the foundation of the diversity of 


constitutions needs to be sought at the level of the parts of the 
constitution and not at that of the parts of the city, places us on a 
purely functional level: every part is defined by its functions 
independently of any sociohistorical content. That constitutes not 
only great theoretical progress, but also an important impact on the 
practical level, where it is as decisive in the case of the practical 
science that politics is. In fact, the legislator, in his reforming 
activity, can instigate a variation in each part and/or review the 
compatibility of the parts between each other, in a way that 
rebalances a constitution while keeping its form (by making an 
oligarchy more acceptable by the popular classes, for example) or 
by changing the form (transforming an oligarchy into a democracy, 
for example). It’s when it gets to this level that Aristotle can put to 
work a combinatorial method, taking account of the parts of every 
constitution. But, we repeat, Aristotle is not yet there when he 
brings in the zoological passage, and even if it works well, as in the 
case of constitutions, to grasp the diversity of animals via the 
diversity of their parts, it’s a good idea to look again at the 
theoretical ambitions of this passage in the Politics, from a 
deflationary perspective. 

So, we must reread this zoological passage having abandoned 
the idea that it presents a methodological convergence with the last 
three chapters of book 4. Jules Tricot, in a note to our zoological 
passage in his French translation of the Politics, could put us on the 
road to a correct interpretation, in spite of himself. He figures that 
this passage runs counter to the method employed in the biological 
treatises because in those his method is inductive, while here it is 
deductive. The zoological passage in effect results, according to 
Tricot, “in the constitution of different species, thus appealing it 
seems, to a principle that can be phrased: ‘when the individuals 
composing a group have all their parts similar, the group constitutes 
a species,’ ” this last sentence found in William Ogle’s translation of 
the Parts of Animals, published in 1882.24 

It is absolutely impossible that the method anticipated in the 
passage of the Politics consists in getting different sorts of animal (i) 
by varying the necessary parts according to the differences that they 
can offer; (ii) by combining the results of this operation with, as 
sole constraint, the principle of nonredundancy (and possibly an 
assumed condition of compatibility), while that is possible for 
constitutions. It’s in this latter case, as we have said, the differences 


are very restricted in number, while in the case of animals, a 
procedure of that kind would yield an infinite number of parts and 
thus an infinite number of species. But then how are we to 
understand the words “that will yield species of animal, as many as 
the combinations of the necessary parts”? If Aristotle is not 
outlining an a priori procedure for a (re)construction of the animal 
world, it must be an a posteriori procedure. 

Thus, I have now revised my previous reading on two crucial 
points. First, the part of the sentence “the number of combinations 
of their [necessary parts]” does not refer to an a priori procedure of 
construction of the possible combinations of such parts, but the 
combination of parts taken from a set list. It’s about the kinds of 
stomachs, sensory organs, and so forth, which are duly listed in 
works such as the History of Animals, and not kinds of stomachs 
obtained by variations of the characteristics that a stomach may 
have (larger or smaller, shorter or longer, more or less fleshy, 
situated in such and such a part of the body, etc.). Furthermore, not 
only is it the case that Aristotle cannot want to say that an animal 
can combine the stomach of a dog with the feet of a chameleon, but 
even combining parts relatively close (for example, the stomachs 
and feet of a dog and those of a fox) would lead to the construction 
of fantastic species and thus leave zoology behind. Second, one 
must “go up” from animal species to the combinations of parts, 
which brings us back to Tricot’s commentary, but displaced. I think 
that this passage means that all species of animals can be 
understood as the combination of different nonredundant, doubtless 
compatible, necessary parts. So we must posit a thesis that is the 
reciprocal of Ogle’s and say that two animals are different if they 
combine in each different necessary parts. This difference can be 
more or less profound. 

One might almost paraphrase the lines 1290b34-37 thus: “For 
every viable combination of necessary parts there corresponds a 
kind of animal, and there is no kind of animal that is not a 
combination of necessary parts.” Similarly, Aristotle continues, 
every particular city, whose constitution differs from the 
constitutions of other cities, corresponds to a viable and 
nonredundant combination of the form of the agricultural, artisanal, 
commercial, laboring, and military classes, this difference being 
greater or smaller. We can recall here Aristotle’s analyses about the 
different kinds of military force according to their political leanings, 


notably in Politics 6.7: aristocratic regimes tend to have an army in 
which the cavalry predominates, or is at least important, and so on. 
It remains to be determined whether these five classes are necessary 
parts or if cities could do without any of them. And, even as there is 
more difference between a terrestrial mammal and a fish than 
between two fish, so there is more difference between a warlike 
aristocracy and a mercantile oligarchy than between two mercantile 
oligarchies. 

In fact, in an unexpected way, the passage points toward the 
Aristotelian relationship, one that we have often invoked, between 
identity and difference. Aristotle in fact thinks that different animal 
species can have such and such a necessary part (and doubtless that 
goes for the nonnecessary parts as well) of the same form: 


The human stomach resembles that of a dog. In fact, it is 
not much bigger than the intestine, but looks like a kind of 
intestine that is a little wider. Then comes the simple 
intestine with folds, then a large intestine.25 The lower 
intestine is like that of a pig, because it is large and the 
section that goes toward the buttocks is thick and short. 
(History of Animals 1.16, 495b24)26 


And that is not the case for neighboring species like the wolf and 
jackal, cited in the preceding note: 


Much the same can be said for the stomach and intestines 
of oviparous quadrupeds, like the land tortoise, the lizard, 
the two varieties of crocodiles [aquatic and terrestrial, the 
latter doubtless a kind of monitor lizard] and in a general 
way all the animals of this kind. In fact, they have a simple 
and single stomach, comparable either to that of a pig, or 
to that of a dog. (History of Animals 2.17, 508a3) 


Although drawn from the History of Animals, a passage like this 
doubtless should be read from the functionalist perspective of the 
Parts of Animals, rather than that of the History of Animals, which 
we have characterized, in the previous chapter, as a treatise about 
animal diversity. The stomach and intestine of the crocodile are 
certainly not identical to those of the pig (or the dog), but from the 
point of view of their general appearance and of the way that they 
fulfill their function (with, in this case, a difference between the 


relative sizes of these two organs), one may think that they are of 
the same kind (the same “difference”). 

This passage in the Politics thus leads us to think about the idea 
of difference in zoology, which, like the ideas of genos and eidos, is 
also relative. There are animals that vary according to their 
necessary parts—a deer and a lobster, for example. Then there are 
some that differ only in terms of some aspects of their necessary 
parts, or even a single part: “The family of snakes is identical and 
almost all its characteristics are comparable to those of lizards 
among the oviparous quadrupeds, provided one think of them 
elongated and footless” (History of Animals 2.17, 508a9). The organs 
for local movement are in fact among the “necessary parts.” The 
same goes for lobsters and spiny lobsters,27 although the difference 
is a little fuzzier than the previous example, since the lobsters use 
their claws also for local movement (Aristotle says that this is an 
“unnatural” use of the claws), while spiny lobsters use them only 
for grasping (Parts of Animals 4.8, 684b1). But Aristotle would 
doubtless consider that as belonging to the same sort of comparison 
as of two birds differing only by color. 

There remains a final source of error in the reading of our 
zoological passage in the Politics that we must avoid: a retrospective 
illusion can cause us to think that the expression ein Tod Cwou, 
occurring twice in line 1290b36, designates species of animals. One 
of the results of my Aristotle’s Classification of Animals that I have 
not abandoned and has, in fact, been generally accepted, is that, 
when Aristotle uses the terms genos and eidos, he is not designating 
a particular level of generality. Here, in particular, ein Tod Cwou 
are not more restricted than the y€vn Cwwv of 1290b33. We find 
that it is not at the level of species that this method that makes a 
correspondence between a combination of necessary parts to an 
animal family can find the most relevance for zoology, but in 
reference to larger classes. And when one liberates oneself from the 
false idea that Aristotle tries, in this passage in the Politics, to 
elaborate a method for reconstructing animal species, one can see 
that a method of the kind developed in this passage in the Politics is 
one that is also employed, at least sometimes, in the biological 
treatises. If one takes the example of mollusks, one may see it by 
citing the passages in the Parts of Animals that deal with the three 
necessary parts that they have: 


Mollusks have around what one calls their mouth two 
teeth, and in the mouth, instead of a tongue, a fleshy part 
by which they can distinguish what is pleasant in what 
they eat. ... After the mouth, in mollusks there is a long 
throat, after which there is a crop, as in birds, then, going 
on, a stomach, followed by a simple intestine going to the 
anus. (4.5, 678b7) 


For the parts concerned with nutrition, which all animals 
must have, it goes the way that has been said, but 
obviously there must be a part analogous to that which 
exists in blooded animals for governing perception, for that 
must belong to all animals. So, in mollusks there is a liquid 
found in a membrane through which the throat extends in 
the direction of the stomach; this part is attached rather to 
the back, and some call it mytis. (4.5, 681b13) 


We spoke earlier about the internal parts of mollusks, as of 
those of other animals. On the outside they also have the 
trunk that contains their body, with no definite shape, and 
the feet in front of this trunk, around the head, between 
the eyes and around the mouth and teeth. Other animals 
that have feet, then have them, some in front and back, for 
others along the sides, like the nonblooded polypods. But 
the family of mollusks has characteristics that are peculiar 
to them in comparison with those [the bloodless 
polypods], for they have their feet on the side that one 
may call the front. The cause of that is that their rear is 
joined to their front, like in the spiral-shelled shellfish. 
(4.9, 684b6) 


Thus, the family of mollusks, one of the great families of 
nonblooded animals, is fairly well characterized. For their nutritive 
parts, they have a fleshy organ that is the analogue of a tongue, a 
long throat and crop, and a simple intestine; for central sensory 
organ they have a liquid in a membrane; as organs of local 
movement, feet arranged appropriate for their structure. But, on the 
one hand, that does not allow us to place all the mollusk species in 
a chart, and on the other hand, a construction like that is not 
always possible. Thus, in insects, another of the four great classes of 


nonblooded animals: “The parts concerning nutrition are not the 
same in all [insects], but there are many differences” (Sta@opav 
EYEL TOAANV) (Parts of Animals 4.5, 682a9). For insects, it would 
then be necessary to apply the “descending” method of the Politics 
toward narrower classes, in the direction of species, a procedure 
that is not completely impossible, but much more difficult: one 
would have to distinguish wingless insects from those that have 
more or less numerous wings, and the same for parts devoted to 
nutrition and sensation. 

Because the method anticipated by the zoological passage in 
the Politics can also be applied to species. Thus, if we consider 
certain varieties (y€vn) of eagles enumerated in History of Animals 
9.32, the eagle called “hare-killer” and the eagle called “duck- 
killer” have, on the background of dominant identity (which allows 
them all to be called eagles), differences that affect all their parts 
and thus all, and especially, their “necessary” parts. But in the 
unchanging world of Aristotle, in which living species cannot 
improve themselves, from the fact that Nature always brings about 
the best, one finds that the “hare-killer” is a “perfect” animal, in the 
sense we have seen, which means that the stomach of a “hare- 
killer” must only be combined with the wings and eyes of a “hare- 
killer” because it is in this precise combination that Nature “brings 
about the best.” In fact, that’s probably what our text says, at least 
between the lines: to affirm that “the same animal cannot have 
several varieties of mouth (mAEiovs oTOWAaTOG Sta@opds) nor, 
similarly, ears,” surely means that a dog cannot have at the same 
time several kinds of mouth. But we have seen that that is not 
always true, since ruminants have several kinds of stomach. But the 
sentence in question can also mean that an animal cannot have any 
one kind of stomach and the variety “hare-killer” can only have the 
“hare-killer” kind of stomach. Cuvier takes up that sort of program 
and pushes it much further than Aristotle when he declares that 
“whoever has rational control of the laws of organic economy can 
remake every animal,” starting from one organ or one bone.2s 
Cuvier’s method is, for sure, strongly inductive. 

Thus one may apply to each class of animal, no matter the 
degree of generality, Ogle’s analysis: when two birds exhibit the 
necessary parts proper to the “hare-killer” eagle, these two birds 
belong to the eidos “hare-killer eagle,” which is found to be what we 
call a species, just as when two animals exhibit the same digestive, 


sensorial, and local movement organs characteristic of mollusks, 
they belong to the eidos “mollusks,” which we consider a phylum. In 
contrast, that would be impossible for insects, but it is possible for 
the eidos Hymenoptera or that of ants. All these eidé are thus 
constituted in a way that combines nutritive, sensory, and local 
movement parts of a certain kind. The Aristotle who wrote the 
passage in the Politics is thus the same Aristotle who was the author 
of the zoological corpus. To finish with the passage from the 
Politics, we must make two more remarks. First, if it were a matter 
of an a priori reconstruction of animal species, one might imagine 
that one could construct a species of bird that would have the wings 
of a hare-killer and the stomach of a duck-killer, and it would be 
viable. But there’s no way that Aristotle would call that one of the 
eién TOU Cwou, because in Aristotle’s animal world no class of 
virtual animals exists. Secondly, something that is surely missing 
from the zoological passage is the idea of a continuous variation 
that would allow us to declare that the set of animal species itself 
forms a continuous whole. 

Can we attribute to Aristotle the thesis that the living world, 
and thus the animal world that is part of it, are complete wholes 
such that nothing can be added to it, and nothing taken away? We 
can certainly credit Plato with this idea, since the Timaeus answers 
clearly that the largest classes of living things are four (celestial 
gods, winged, terrestrial walkers, aquatic) because these four 
species are the ones in which the divine intellect “discerned the 
presence in the what it is to be an animal” (Timaeus 39e), which 
means that one may be sure that the animal world is indeed 
complete because it reproduces a model. A. O. Lovejoy, in his very 
celebrated 1936 work, already cited, The Great Chain of Being, 
reasonably attributes this doctrine to Plato, and refuses it, with no 
less reason, to Aristotle, whom he credits, in contrast, with the idea 
of a continuity between living things. Of course, Lovejoy had read 
enough of Aristotle to realize that the Aristotelian divisions in the 
animal world rest on many kinds of differences, which means that a 
given being can be “superior” in one respect, but “inferior” in 
another, to another being. But, according to Lovejoy, “any division 
of creatures with reference to some one determinate attribute 
manifestly gave rise to a linear series of classes.”29 Lovejoy presents 
the historical development of this doctrine of the great chain of 
being from antiquity to the nineteenth century; he thinks that 


Aristotelian continuity in some way replaced Platonic completeness. 
And, in fact, there are in the Aristotelian zoological corpus some 
series that do indeed seem to roll out in a continuous way. David 
Lefebvre has analyzed30 a particularly spectacular example found in 
the first chapter of Generation of Animals book 2, which 
distinguishes five kinds of animal generation, going from that of 
vivipara to that of larvipara, kinds that are “well arranged 
consecutively” (€0 Kal é@eéijc, Generation of Animals 2.1, 733a33). 
So, we need to trace completeness and continuity in Aristotle’s 
biology. 

But I intend to rely on two other passages to see whether one 
may attribute a continuist position to Aristotle, all the more because 
one of them has, one may say, completeness accents. Of course, 
David Lefebvre has mentioned these two passages, analyzing one of 
them closely. The first is from the Generation of Animals, and has 
already been partially cited; the other is in On Respiration. This 
order is purely for convenience, and could be reversed. 


[Sea water] is much more corporeal than fresh water; it is 
warm by nature, and shares in all the parts, humidity, 
breath, and earth, so that it shares with all animals born in 
different places a tie to each of the elements. Because one 
may assign plants to the earth, aquatic animals to the 
water, terrestrial animals to the air. On the other hand, the 
more and the less, the nearer and the farther, produce 
large and surprising differences. As for the fourth class, we 
shouldn’t seek it in these places. Nevertheless, we should 
demand one that occupies the place of fire, for that’s what 
we count as the fourth of the [simple] bodies. But fire 
always appears in a form that is not its own, but is found 
in another body, because it’s air, smoke, or earth that 
appears to be enflamed. But one should look on the Moon 
for the class in question, for it does seem that the Moon 
shares in the fourth element distantly. But that would be a 
topic for a different work. (Generation of Animals 3.11, 
761b9) 


The human being is the only one whose top of the body is 
directed toward the height of the universe, because it is 
such that it has this part [the lung] (8a TO TotodToOV 


éyElV TOUTO TO LOpLOV). So, one must count this part, for 
the human being as for the other animals, as a cause of 
their essence, on the same basis as any of the other parts. 
That is the reason for the existence of the lung. As for its 
necessary cause and efficient cause, one ought to think 
that animals of this kind are constituted in the same way 
as those not of this class. Some, in fact, are made with 
more earth, for example the family of plants, others of 
water, for example aquatic animals; for flying animals and 
terrestrial animals, some are made with more air, others 
with more fire, and each finds its level in the places that 
are appropriate for it. (On Respiration 19, 477a21) 


These two passages ought to be considered together because they 
both offer an approach to the diversity of living things, animals and 
plants, considered in their relations with the four elements that 
constitute the sublunary world. One might then suspect that these 
two passages might be able to furnish a basis for the application to 
the world of living things the principle of completeness. But their 
approaches are different. 

The passage taken from the Generation of Animals considers two 
different questions, one after the other. Up to 761b15, Aristotle 
notices that sea water is richer in the elements than other 
environments,31 to say next that the sea “shares (uetéyetv) with all 
animals born in different places” (761b11) because of the presence 
of the different elements in these animals, which means that the sea 
has an elementary communion with all animals wherever they live. 
This assertion has often been misunderstood. It does not mean that 
the sea is one of the components of all animals, nor that it includes 
in itself all the forms of all animals,32 and even less that it is the 
origin of all living things, an Anaximandrian idea that Aristotle is 
not interested in sharing, as we have seen. That can be seen in the 
fact that (cf. the yap at 761b13, which explains that which follows 
rather than what precedes, a usage well known to Greek 
grammarians) “we may assign plants to the earth, aquatic animals 
to the water, terrestrial animals to the air.” “Assign” translates 
TiOnut with the genitive that we can call “attributive,” a usage for 
which the Liddell and Scott dictionary gives just one example, 
drawn from Demosthenes (Olynthian 1.10): Tf\g NuETEpas AnEAELASC 
av Tic Oein Stkaiwcs, “one may justly attribute to our negligence” 


(it’s a matter of losses undergone during the war). The sense is 
doubtless not as decisive here, because it is hard to think that 
Aristotle is going to hold the earth responsible for plants, and so on, 
and if it’s an attributive genitive, probably it’s a feeble attribution: 
Aristotle does not claim that plants and animals are produced by the 
earth, aquatic animals by water, and terrestrial animals by air, a 
thesis that, in contrast, is found in the passage in On Respiration.33 
One may perhaps rely on a vague relation and translate Ta muta 
Gein Tic Gv yijcs by “plants have a relationship (or something to do) 
with the earth,” but we ought to be able soon to make things more 
precise. A general consideration: Aristotle includes under the title 
“terrestrial” (meCd, footed) animals that walk and fly, which differs 
from his usual usage of the term. 

But why does Aristotle make this remark about the elementary 
richness of sea water? Because, in the examination that he is 
leading about spontaneous generation of shellfish and other marine 
animals, it is important to underline that sea water can play the role 
of a genetically active milieu in the formation of living things of 
this kind. Then comes a line and a half (761b14-15) that has 
prodigiously stimulated the imagination of commentators, some of 
whom have seen in it a summary by Aristotle of a projected scala 
naturae within which living things would go from one to the other 
by a kind of continuous deformation: “the more and the less, the 
nearer and the farther, produce large and surprising differences.” 34 
If a teaching like that were proven, Lovejoy would be right. But it is 
too much to ask from this remark. It is very important to 
understand that these words put in parallel different living species 
and elementary combinations of the environment in which they are 
born, but it does seem that this remark principally, and doubtless 
uniquely, concerns the case of marine animals that reproduce by 
spontaneous generation. In the case of marine shellfish, what 
explains that mussels and clams are formed here, besides the 
vanishing “male” principle that we discussed in the previous 
chapter, is also the elementary composition of the place where they 
are born. For the sea has an extraordinary elementary richness, 
because it contains earth, water, and breath in varying proportions. 
Due to this fact, the sea is a propitious place for the engendering of 
animals, and that is why, as we have seen, it “shares” the 
elementary realities “with all the animals that are born in different 
places” (761b11). And in fact, the slight variation in the elementary 


composition of the silt from one place to another leads to 
remarkable differences in producing in this place oysters, and one 
may add, these kinds of oysters, in another place mussels of such 
and such a sort. Aristotle adds that this is also the case, but to a less 
marked degree, for different sorts of fresh water, rivers, swamps, 
and so on. 

After this misleading sentence, Aristotle re-asks the question 
about the diversity of living things in relation to the elements of the 
sublunary world, and reveals his true perspective, indisputably 
introducing the question of the completeness of the living world, 
while finally letting us understand what it means “to assign plants 
to the earth, aquatic animals to the water, terrestrial animals to the 
air.” For as there are four elements there needs to be a kind for fire. 
Living things, especially animals, can contain fire, because, as the 
second-to-last sentence of our passage says, “fire always is present 
in a form that is not proper to it” (761b18), that is, not as fire, but 
mixed with other elements, which makes smoke, hot air, or hot 
earth. Some animals can even be born and live in a fiery 
environment, since the History of Animals says that there are certain 
winged bugs that form in molten copper in Cyprus, and that the 
salamander is among those animals “constituted in a way that it 
does not burn” (5.19, 552b15), which presupposes that there are 
others. 

But far from saying that these fiery places can accept animals 
like salamanders, Aristotle is posing the question of the relationship 
between animals and elements from a cosmological perspective. In 
effect, what Aristotle seems to want to say here is that all the 
regions of the world should include animals. In effect, to speak of 
the “fourth separation” (Tis TETAPTNS At00TAOEWS, 761b22) about 
fire is a clear reference to the Aristotelian structure of the sublunary 
world as described in Meteorologica 1.2: “The four [elementary 
bodies] being fire, air, water, and earth, the one among them that 
occupies the highest position is fire, the lowest position is earth, the 
two others being between them in similar relationships, for air is 
closer to fire and water to earth” (1.2, 339a15). An image of the 
world that would for centuries inspire representational images of 
the universe in illustrated medieval manuscripts, presenting the 
world, including the sublunary part, as a nesting of concentric 
spheres. From which the reference to the Moon. There is 
completeness, because, even though lunar animals have never been 


observed, “it is on the Moon that one should seek the kind in 
question” (761b21). This is not a matter of a natural science 
argument, which would require that the phenomenon studied first 
be observed, but a logical procedure (one might say a priori). 
When, in fact, Aristotle distinguishes, in the Movement of Animals, 
two cases that it is impossible to see, he gives sound, which 
necessarily cannot be seen, and “things on the Moon” (éxi Tic 
O€ANVNS, 4, 699b19), which are invisible “for us,” he does not want 
to say that someday the Moon creatures will be visible. To go to the 
Moon is for Aristotle something that is definitively impossible, so 
that if we don’t see Moon creatures today, we will never see them. 
So, therefore, what Aristotle here asserts is the necessity that every 
region of the sublunary world, four in number, can shelter living 
beings. Thus, there is indeed completeness, but a cosmological 
completeness. But not all living things can be assigned to the same 
sublunary region. Terrestrial animals, for example, are assignable to 
the airy level of the sublunary world. We also should note that the 
fact of saying that all the regions of the sublunary world should 
include life does not amount to saying that everywhere one should 
find living beings: for example, there are in the earthy sphere of the 
sublunary world vast rocky formations that are empty of all life. 

This assignment of living things to the Moon considered as the 
place for the fourth element has both posed serious interpretative 
problems and encouraged sometimes fantastic hypotheses, ever 
since antiquity. I need to make two remarks about the Moon as a 
fiery place. First, in Aristotle’s cosmology, the Moon is a celestial 
body and is not composed of fire, but of ether. If the Moon were 
fiery, the only place it could be would be in the tangential part of 
the last sublunary circle, the circle of fire. Therefore, the expression 
ént TiS O€ANVNS (761b21) needs to be understood as signifying “in 
the region (or the environs) of the Moon,” which is grammatically 
fine, but is going to conflict with the sense that this expression 
seems to have elsewhere, for example at Movement of Animals 4, 
699b19, cited earlier, where it indeed seems to mean “on the 
Moon.” Although ... Next, if Aristotle is making an allusion to 
hypothetical animals living in the region of the Moon, that region, 
like every other region where animals live, is not entirely fiery, but 
just mainly fiery. 

That’s what a difficult passage in the Meteorologica seems to me 
to suggest: “As for the body on high that extends as far as the Moon, 


we Say that it is different from fire or air, but it is nevertheless true 
that here one of the parts is purer, there another part is more 
mixed, and it varies, especially in the area where it leaves room for 
air and to the world that encircles the Earth” (1.3, 340b6). One 
wonders whether Aristotle is talking about the space between the 
sphere of fixed stars and the Moon, or the space that extends from 
the center of the Earth to the Moon, included. In the second part of 
the passage, in any case, he designates the region of junction 
(interface) between the supralunary and sublunary worlds. It’s in 
the most mixed region (the text says, “less unmixed,” fTTOV 
eiA.Kplvec, 340b8) where one might find animals. There remains a 
difficulty: this “most mixed” region actually seems to be a region, or 
a part, of the ether. As, in any case, animals have to be found 
somewhere, because they can’t float in space, they have to be on the 
Moon, but at the common limit of the orbit of the Moon with the 
fiery region of the sublunary world, so they would have, one may 
say, their feet on the Moon and their head in the fiery region, 
something that seems to me confirmed by the sentence at 761b22: 
“For the Moon seems indeed to be in community with (kKotvoveiv 
with the genitive) the fourth separation,” that is, the sphere of fire. 

We must at least mention the speculations that have been 
generated by this reference by Aristotle to the Moon as a place with 
life. In a very erudite article, William Lameere,35 relying on the 
texts we have just cited and some others, taking as proven that 
Aristotle’s lost works were juvenilia, and adopting a chronological 
hypothesis a la Jaeger (but relying more on Francois Nuyens), 
concludes that the young Aristotle thought that space at the limit of 
the sublunary world, that is, in the region of the Moon, was peopled 
by living things who were not like the animals that we know, nor 
divine, but of a demonic nature. To be “demonic” is to be 
superhuman but nevertheless not divine.3s The most solid 
foundation, but not a remarkable solidity, of W. Lameere’s reading 
is a passage in Michael of Ephesus’s commentary (published under 
the name of John Philoponus) on the Generation of Animals 3.11, 
761a13, which I cite following his translation: 


Fire is not determinate in its nature, as it occurs in our 
regions; it is only in the superior regions, those that are 
close to the sphere of the Moon (here’s what I mean by the 
completely pure element of ether: it is the region 


contiguous with the sphere of the Moon, and is unified 
with it, up to a certain height); consequently, the living 
beings that are born there and have been born, reside in 
the sphere of the Moon. There exist, in fact, and are born 
distinct living beings, endowed with reason, ethereal in 
their bodily nature, who neither eat nor drink, and whose 
only occupation is visual and contemplative: they have 
ether and air for their home. And each of them can live 
more than three thousand years, but they are subject to 
death. These matters, truly, can be dealt with elsewhere. 
(CAG XIV.3, 160.11) 


Michael of Ephesus attributes this sort of doctrine to Plato, whom 
he considered the author of the Epinomis, but without telling us by 
name on what authority he says that Aristotle shares this doctrine. 

In order to rest his thesis on “authentic” texts of the 
Aristotelian corpus, W. Lameere cites, among other passages, a 
famous and surprising text in the Generation of Animals: 


Every soul seems indeed to share its power (8Uvautc) with 
a different and more divine body than what we call the 
elements. Just as souls differ from each other in respect of 
dignity or indignity, similarly its nature differs from [the 
elements].37 For in the seed of all animals there is that 
which makes all seeds fertile, what one calls the hot. But 
this is neither fire, nor a power of that kind, but the breath 
that is enclosed in the foam of the seed as well as the 
nature that is in the breath, and which is analogous 
(avaAoyov) to the element of which the stars are made. 
That is why fire does not generate any animal, nor does 
any seem to be constituted3s in fiery places, whether 
humid or dry. In contrast, it is what makes the heat of the 
Sun and of animals, not only that which is transmitted by 
the seed, but if there exists also a residue different in 
nature that too possesses a vital principle. It is thus clear 
that the heat that is in the animal is neither fire, nor does 
it have a principle derived from fire. (2.3, 736b29) 


According to a passage like that, for all animals (and not only for 
those animals that may be found on the Moon), that which makes 


their sperm fertile (and at 737a4, Aristotle says that it’s the same 
for animals that reproduce nonsexually), it is, among several other 
factors not envisaged here, the heat of the Sunz9 and animal heat 
that are transmitted in the breath that is the foam of the sperm (or 
in its analogue). In fact, this passage has been accused of having a 
doctrine that it does not include because of the allusion to “the 
element from which the stars are made,” that is, ether. But it’s a 
well-known position of Aristotle that the celestial bodies are living 
immortals, and this passage in the Generation of Animals establishes 
an analogy (the word avdAoyov is in fact in the text at 736b37) 
between these living immortals and the living things that we have 
around us, an analogy, that is, in Aristotelian terms, a relationship 
in four terms: that which ether is for the celestial bodies, the hot 
breath of the sperm (or its equivalent) is for mortal animals, 
because ether and breath are both principles of animation for the 
living things. It’s the same doctrine that one finds in Cicero’s On the 
Nature of the Gods 2.42, typically assigned to Aristotle’s lost On 
Philosophy: 


As, then, some animals are generated in the earth, some in 
the water, and some in the air, Aristotle thinks it ridiculous 
to imagine that no animal is formed in that part of the 
universe which is the most capable to produce them. But 
the stars are situated in the ethereal space; and as this is an 
element the most subtle, whose motion is continual, and 
whose force does not decay, it follows, of necessity, that 
every animated being which is produced in it must be 
endowed with the quickest sense and the swiftest motion. 
The stars, therefore, being there generated, it is a natural 
inference to suppose them endued with such a degree of 
sense and understanding as places them in the rank of 
Gods. 40 


There’s no suggestion here that possible demonic animals live in the 
heavens, but celestial bodies, everlasting beings composed of ether. 


We come to the passage in On Respiration. This text does not lack 
obscurities; fortunately, we are not obligated to clarify all of them 
for what we are interested in. Once we have discovered the final 
cause (which is to cool the organism), it’s a matter of figuring out 


the “mechanical” causes of the nature of the lung. So, we have here 
Aristotle’s usual connections between final causality and material 
plus efficient causality, and it’s not so much an explanation of the 
generation of the lung as of its composition and conformation (the 
word ovvéotnkev, “have been constituted,” at 477a27 is not about 
a process, but a state). It seems to me difficult to see, as Jules Tricot 
does, if the expression “the animals of this kind” refers to animals 
that have a lung, to relate “those that are not of this kind” to 
nonliving realities. He would have to translate, “many beings that 
are not of this kind,” which seems to correspond less well with the 
cadence in the Greek sentence (kai Ta ToLadTa ... Kai uN TOLadTa, 
477a26-27). It seems more natural to think that those “who are not 
of this kind” are animals having a cooling system other than 
pulmonary. 

Before our passage, Aristotle has explained at the same time 
the cause of the fact that some living things have a pulmonary 
respiratory system, and why having a lung as a means of cooling is 
a sign of greater “dignity” (cf. “the more dignified animals,” Ta 
TWLWTEPA THV CHwv, 19, 477a16). The reason is that these animals 
are hotter, the human being, being the animal with the purest and 
most abundant blood (doubtless he means “the most abundant in 
the lung”) and whose upper parts are aimed toward the upper parts 
of the universe. Then comes our passage; we may be surprised that 
it has not become one of the cardinal references for those who 
study Aristotelian etiology. 

We need to understand the meaning of the expression “in the 
places that are appropriate” (€v Toic oikeiotc TOxOLc, 19, 477a30). 
To do that we need to consider what happens immediately after this 
passage, at the beginning of paragraph 20 of On Respiration: 
Aristotle here criticizes Empedocles, who thought that the animals 
containing the most fire would live in the water, because the water 
would temper their natural heat. Aristotle rests his criticism on two 
arguments. The first, which says that the animals in question would 
have had to leave terra firma to go live in the water, is historically 
remarkable in that it proposes, in the form of an absurd hypothesis 
(for Aristotle, no animal species can change its life environment), a 
schema the reverse of that proposed by Anaximander, who 
imagined a marine origin for all animals; the second calls attention 
to the fact that aquatic animals are not hotter, but less hot, than 
terrestrial animals. It would be better to think that “those with a 


wet constitution live in a wet environment, those with a dry 
constitution live in a dry environment” (20, 477b24). 

One may thus conclude that in our passage, Aristotle maintains, 
as he did in the first text, taken from the Generation of Animals, the 
thesis according to which living things, whether plants or animals, 
occupy different places characterized by at least the preponderance 
of one of the four elements that all and only constitute the entire 
material universe, and that, as the passage from On Respiration 
adds, if the place where these animals are found is “appropriate,” 
it’s because—a very strong thesis that Aristotle introduces in On 
Respiration 19 and 20—these animals are constituted of the same 
material as their environment, that is, they are characterized by the 
preponderance of some one element. But there is a necessary 
relationship between, for fish for example, to live in the water, to 
be constituted of “more water,” and to have gills, because lungs 
would not be convenient for them. Thus, Aristotle explains here the 
presence of gills, but also the absence of a respiratory system in 
plants, not because it is “better,” but following necessarily from the 
material composition of their life environment. 

Before drawing any conclusions from all this, we must remove 
two hermeneutical doubts, or obstacles, for there are two 
difficulties in the assertion that “for flying animals and terrestrial 
animals, some include more air, others more fire.” First, most 
translators understand that flying animals include more air, and 
terrestrial animals more fire, while it is a good deal more likely 
that, always following the Aristotelian method of chiasmic 
exposition, it would be the contrary, the flying animals having more 
fire, and the terrestrial animals more air,41 which would suppress a 
contradiction between our two passages, since the one would say 
that terrestrial animals are “assigned” to the air, and the other that 
they are constituted of air, and thus situated in regions mainly airy. 
In fact, this resolves the contradiction only halfway, because the 
passage in the Generation of Animals calls “terrestrial” both walking 
and flying animals. Next, one may well ask oneself what Aristotle 
means when he asserts that aquatic animals are mainly constituted 
of water, and, more difficult to understand, that terrestrial animals 
are mainly constituted of air, and winged animals of fire. 

Animals with horns, like bovines, about which we have said 
quite a lot already, are largely made of earthy matter, and all 
terrestrial or flying animals have flesh made entirely of earth and 


water. Plants, on their side, are mainly made of water. The 
interpreters are doubtless wrong to think that Aristotle wanted to 
say that, among the elements of which they are composed, 
terrestrial animals include above all air, and plants contain an 
earthy part more elevated than their share of water or air. In fact, 
saying that plants are €K yij¢ mAgiovocg ovvéotnkKev (19, 477a27) 
means rather that they have more earth than other living things 
contain. From that, the fact that terrestrial animals contain “more 
air,” meaning than plants or fish implied, is understandable, if only 
because their system of cooling, which is respiratory, make them 
include much more air than other animals. Similarly, perhaps one 
may suppose that birds, that generally drink little,42 have an 
internal heat higher than that of many other animals and, thus, 
have a fiery nature, more fiery anyway than those of the others, fish 
and bovines. 

But why are fish both relegated to water and composed of more 
water than other animals? One might at first think that we have 
here an example of Nature always achieving the best. But the 
treatise On Respiration sends us in another direction, one that was 
suggested earlier: if fish have this relationship with water, it is for 
the same causes (material and efficient) for which the lung is as it is 
in animals that breathe, and it was in fact after his examination of 
the “mechanical” causes of the lung that Aristotle proposed his 
theory of appropriate places for different classes of living things. 
This relationship of animals with the elements is thus not explained 
by a final causality, which means that it is not a demonstration of 
the excellence of Nature. It’s for a “mechanical” reason that animals 
with horns need air to cool themselves, and thus have more air in 
their composition than do birds. In the same way, we have 
previously noted in the case of fish that their possession of gills 
follows necessarily from their material composition and from the 
place in which they live. 

The perspective of this passage is therefore not cosmological, 
but the distinction that is made is not from the point of view of the 
places, but of that of the animals. And, lastly, what this passage 
establishes is an elementary affinity between living things and the 
places where they normally live. That does not give theoretical 
means for discovering all possible species, nor even all possible 
classes of animal, even less to arrange them in a series. 
Furthermore, given that Aristotle thinks about animals like a real 


zoologist, and not with an apologetic or metaphysical goal, one 
must certainly apply a “flexible” reading of a text like this. To say 
that water is appropriate for aquatic animals because they have 
more water in their constitution than birds do is true at different 
levels. As, in fact, the first chapter of the History of Animals tells us, 
among aquatic animals, some breathe air, others give birth on dry 
land, and so on. To them too, the water is more appropriate than to 
birds. In the same way, air can be more appropriate to birds when it 
is warm and thus is in harmony with their fiery nature. Similarly, in 
the Generation of Animals passage, the assignment of different kinds 
of animals to places characterized by the preponderance of an 
element is itself of variable force. That passage speaks, in fact, of 
“all animals that are born in different places in relation with each of 
these elements” (761b11).43 But it seems difficult to say that 
terrestrial animals are born in the air, in the sense of suspended 
above the earth. A passage that seems to contradict this one might 
help us. In the Meteorologica, Aristotle remarks that “there are no 
animals except on the earth and in the water, none in the air or in 
fire, because these are the materials of their bodies” (4.4, 382a7). 
Pierre Louis is doubtless right to understand that Aristotle means to 
say that no animal lives only in the air or in fire. So, it seems that 
there are two degrees of belonging for living things in places 
determined by the elements: plants, with few exceptions, live truly 
in the earth, and fish live in the water, while cows live on the earth 
and birds live, on occasion, in the air. Perhaps, then, we should not 
translate the word ylyvouév@v at 761b12 as “that are born,” but 
something like “lead their life.” In any case, the relationship 
between animals and places in the sublunary world is far from 
being rigid. 


From this (too) long analysis of Aristotle’s texts, then, we do find 
the idea that the universe, at least the sublunary part, is “full of 
life,” that like all the realities of this world “down here” animals are 
composed of all the elements that constitute the universe, and this 
“all” has a distributive sense. These animals tend to live in the 
places they resemble from the perspective of elementary 
composition, their assignment to a given place thus having 
“material” causes, and not deriving from an intention of rational 
Nature. This sort of position is a stranger to, and even in 
contradiction with, the idea according to which living nature is 


complete and missing none of its components. That thesis cannot be 
attributed to Aristotle, neither in its strong form, which would say 
that no species of animal can be missing, nor even in its weak sense, 
which would say that every animal is appropriate, or assigned, to a 
place and all places necessarily need to be assigned to living things. 
This assignment is in fact present in a flexible form: it’s because air 
can be hotter than water that there are animals that both are hot 
(and thus related to fire, which, we remember, never is present in a 
pure form in living things) and enclose little water that birds are 
appropriate to the air. But borderline cases and exceptions are likely 
to be rather numerous. So, what about human beings? Aristotle 
actually believes that they are the hottest animals: should we then 
say that they are appropriate to fire like birds, or to air like cows, 
with which they share the general conditions of their existence, 
normally walking on earth and breathing air? We need to repeat, 
again, that Aristotelian and Platonic procedures are opposed on this 
point. Plato determines the number and situation of living things 
“from above,” because animal diversity reflects the aspects of “life 
itself,” while Aristotle proceeds “bottom up”: one finds that some 
living things have more elemental fire than others, which makes 
them more inclined to live in hot regions, unless other, stronger, 
factors direct them toward colder regions. 

In contrast, the Generation of Animals passage indeed introduces 
the idea of completeness, not of the living world, but of the 
sublunary part of the universe. In all the sublunary regions, which 
are spheres nested inside each other, one should, as a matter of fact, 
find living things. Doubtless that contributes to the recognition of 
the perfection of that part of the world, since, as we have seen, to 
be alive is a sign of perfection. From all the speculations of the 
commentators who, from antiquity until today, have wanted to see 
in the hypothesis of Moon animals divine or semi-divine living 
things, one may draw the impression that Aristotle had the idea 
that the presence of life at each sublunary stage imitates the 
everlasting life that belongs to the celestial bodies composed of 
ether. We have, in fact, seen that the Generation of Animals 
established an analogy between the supralunary life of celestial 
bodies and sublunary life (cf. avdXoyov at 2.3, 736b37, commented 
earlier). 


So let us summarize. On the question of the number of living 


species, Aristotle separates himself completely from Plato because 
in the Timaeus, living things are parts of the world (cf. Timaeus 
30c4), and thus if one living thing is missing, the world necessarily 
is missing one of its parts. In the same way, we have seen that the 
distinction between the four great kinds of living things (divine, 
winged, terrestrial, aquatic) is read in the very idea of “Life Itself.” I 
have tried, earlier in this chapter, to show that there is nothing like 
that in Aristotle, and that for him living things are in the world, and 
since the world is composed of four elements, it is not surprising 
either that living things inhabit different places in the world that 
are composed mainly of a given element, nor that a place like that 
spontaneously gives birth to animals that differ according to the 
elementary composition of the place, nor that living things 
themselves would be composed of variable mixtures of the four 
elements. But we don’t see anything in Aristotle that could be the 
basis of a necessary existence of a given species of animal. After all, 
in Aristotle’s universe, it would be possible that the only existing 
living thing would be the universe itself. Aristotle observes the 
existence and the diversity of animals, he does not deduce it. The 
kind of harmony that would make of living things, particularly 
animals, a “great body” is not found in Aristotle. In zoology more 
than anywhere else Aristotle means to stick to the observation of 
existence: one cannot say why there is an octopus with narrow 
tentacles, nor why the triton (axolotl) is so badly made, but neither, 
in a general way, why the octopus or the triton exists. Perhaps this 
refusal to ask why there is being rather than nothing is a synchronic 
version of the refusal to ask about the absolute origin of things, 
another version of the Aristotelian stop sign. A metaphysical- 
apologetical approach like that of Plato could allow deducing the 
number of living things, while the approach of biologists, like that of 
Aristotle, allows only observation, given the number of accidents, 
strange events, and exceptions that a biologist must account for. 

We can complete these remarks about animal diversity with a 
few others about the harmony that Aristotle finds in the animal 
kingdom, for diversity and harmony are in a relationship with the 
perfection of the world of living things. Let us start by repeating a 
few results. Aristotle’s general picture of the animal world depends 
strictly, as we have seen, on the general position that he adopted to 
surmount the Parmenidean critique. Thence a _ zoology 
fundamentally “immobile.” Not only do species seem not to evolve, 


but they don’t adapt: they are adapted. The camel did not develop a 
hard palate because it had to eat spiny food, but it has always 
inhabited places where the food is spiny, and possessed a hard 
palate, the conjunction of the two being a proof of the excellence of 
Nature. We have also seen that the texts do not allow us to yield to 
the temptation of a “full” reading, under one of the three forms that 
that temptation can take: Nature does not actualize all possible 
animal forms, as one might be tempted to believe on the basis of a 
quick reading of Politics 4.4, Nature has not distributed animals 
according to a scale of growing complexity and perfection, Nature 
has not varied the material composition of animals by a continuous 
variation of their elementary composition and/or the elementary 
composition of their environment. There are, to be sure, animal 
sequences in which one goes from one species to another by way of 
small differences, as among the crustacea. There are also scales of 
beings that can be characterized by the fact that certain animals are 
more “perfect” than others in reference to such and such a point. 
But that sort of scale, which applies more to families of animals 
than to species, is observed, without obeying a plan, for which, in 
any case, there wouldn’t be an instance to conceive it. Nature has 
not even explicitly wanted animals to occupy every natural 
environment and to possess a nature completely appropriate to their 
living environment. 


The Revenge of the Special on the General 


Aristotle never raises more doubts about the relationship that he 
has established between everlastingness and perfection of the 
universe than in the case of animals, a position that he shares with 
all ancient thinkers: if animal species are everlasting, they must be 
perfect, but the superlative used here (nature “does the best,” TO 
BEéATLoTOV, Parts of Animals 4.10, 687a17) does not have an 
absolute value. “The best” is that which leads to, or at least does 
not prevent, the everlasting survival of a species. From that, as we 
have seen, if there is a harmony in the animal world, it is mainly 
deployed within species, and only secondarily at the level of the 
relationship between species. This stress put on specific harmony 
and not on general harmony seems to be an important characteristic 
of Aristotelianism, in opposition to other ancient philosophies. This 


is something that is particularly striking in the domain where 
universal harmony ought to prevail, that of the universe. In the De 
Caelo, Aristotle certainly asserts the global perfection of the 
universe and contrasts it with the special perfection of each of the 
bodies composing this universe: they are all perfect because they 
have three dimensions, but each of the component bodies “is 
limited by its contact with the neighboring body” (1.1, 268b7), 
while the Whole is “totally” (mavtn, 268b10) perfect. But we are 
far, in the De Caelo, from the construction of a system like that in 
the Timaeus in which the planetary orbits result from the division of 
the circles of the Same and Other, dividing “the interior revolution 
six times, forming seven unequal circles, each corresponding to a 
double or triple interval” (36d). Certainly, the uniform circular 
movement from east to west of the sphere of the fixed stars is the 
first movement, and is the condition of existence of all the other 
movements of the universe. But it’s not the sphere of the fixed stars 
and its movement that are the authors, not even the guarantors, of 
the cosmic order. The celestial bodies are not ordered according to 
a plan and, remarkable example, Aristotle does not feel the need to 
try to justify their number. 

As is well known, Aristotle adopted a concept of the 
movements of celestial bodies based on the system of concentric 
spheres going back to Eudoxus of Knidos; Plato had asked him to 
propose a model that, using circular motions alone, would account 
for astronomical observations (Simplicius referred to this with the 
famous phrase “save the phenomena”). Callippus of Cyzicus 
corrected the Eudoxan system by adding a great number of spheres; 
the Callippan system suited Aristotle, especially if as an ancient 
tradition reports, he himself participated in perfecting it. In a 
construction of this kind, which is a system of concentric spheres 
with different axes of rotation nested inside each other, what 
determines the movement of a planet depends on the system that 
causes the movement of the next planet up in the celestial order. 
Thus, the orbit of Mercury is controlled by the kinetic system of 
Venus, since Mercury is located after Venus going toward the center 
of the Earth, which is also the center of the universe. But Aristotle 
did not mean to offer a mathematical hypothesis of the type that 
had previously been developed by Eudoxus and Callippus, but to 
propose a physical model. To do that, Aristotle combined two 
apparently opposed imperatives: assure the kinematic autonomy of 


each planetary system while at the same time integrating all the 
planetary systems into a whole. Hence Aristotle’s introduction of 
“compensatory spheres.” 

These compensatory spheres are meant to make each astral 
system kinematically autonomous. Thus, to make Mercury’s system 
autonomous, it is enough to interpose between the systems of 
Mercury and of Venus compensatory spheres equal in number to 
those of the spheres of Venus, turning in the opposite direction. But, 
“Aristotle saw very well that it was not necessary to use as many 
spheres as that method demanded; instead of maintaining, in fact, 
between the various systems, an absolute independence, of the kind 
that each would move as if the others didn’t exist, there is no 
problem supposing that they transmit to each other diurnal motion, 
since they all must share in that rotation.”44 The compensatory 
spheres in the Mercury system would thus be equal in number of 
the number of spheres in the Venus system, minus one. The entire 
cosmos thus presents a set of systems of movement, each of which is 
autonomous, but all remain dependent on the uniform circular 
movement of the sphere of the fixed stars, the last one in the sky. 
Although these autonomous elements have a point in common, that 
is not enough to make them a system. 

The way Aristotle refutes the Pythagorean theory of the 
harmony of the spheres reinforces this impression: taking things in 
an absolutely immediate and naive way, he disqualifies that theory 
by saying that if the celestial spheres were emitting a sound during 
their course, we would hear it ... But even though Aristotle himself 
reports the hypothesis that “their speeds, measured by their 
distances, are in the ratios as musical concordances” (De Caelo 2.9, 
290b21), which rests on the idea that the planets are arranged in a 
harmonic order, he does not offer a criticism of this part of the 
theory. Aristotle simply ignores the grandiose Pythagorean 
construction that embraces the entire universe. This preference for 
the juxtaposition of autonomous entities rather than for their 
integration into harmonious constructions is met also in other 
domains. For example, it’s at work in Aristotle’s choice of the city as 
the framework for human ethical accomplishments, just at the 
moment when great empires were chasing cities from the historical 
foreground by integrating them into larger systems. Where Aristotle 
tried to construct a political, or civic, harmony, the Stoics would 
demand a cosmopolitan harmony. And one might say that a 


preference of this kind characterizes well enough one of the 
“heavy” tendencies of Aristotelianism. Thus, the difference in the 
status of different kinds of sciences, as opposed to a science of 
everything, the dialectic of the Republic, the same accent put on the 
ontological coherence of the individual substance, even if all 
substances are governed by the major schemas of Aristotelian 
metaphysics—hylomorphism, the doctrine of the categories, the 
distinction between potentiality and actuality. We have indeed in 
Aristotle a kind of revenge of the specific on the general. 

That does not suppress the general and unifying schemas, as we 
have seen for the animal world. For example, the fact that Aristotle 
attributes a really causal function to material and efficient causes in 
a way puts all sublunary material beings into the same world. We 
may be able to push this unification quite far. In a book that is as 
remarkable as it is short, Andrea Falcon4s wonders whether it is 
possible to attribute to Aristotle the project of a science that would 
consider the physical universe as a whole, that is, to include both 
sublunary and supralunary regions. That presupposes thinking anew 
some fundamental Aristotelian ideas and positions. So, if the 
celestial bodies are alive, which Aristotle claims, they must have a 
soul, but that soul must be both rational and the source of a rational 
movement (for the only property of the matter of which celestial 
bodies are made is to move in a circle, which is not enough to 
explain the movements of these bodies), and that movement must 
be the product of a desire itself rational, but which relies neither on 
sensible perception nor on imagination. That overturns, without 
absolutely annihilating, the concept of the soul that we have 
described earlier. Hence the subtitle of Falcon’s book: “Unity 
without Uniformity.” It is absolutely Aristotelian to think that a 
physics can exist at several levels of generality, notably because 
every science relates to a genos, which can have a variable 
extension. The science of the physical universe as a whole, the 
science of sublunary mobile realities, the science of living things or 
of animals, all deserve to be called natural sciences. But, obviously, 
the more one thinks about an extended genos, the more it is 
necessary to introduce expectations and corrections to make a 
unique science for a unique class. Thus, the specific is ceaselessly 
reborn from its ashes. 

It is not only the case that living species do not gain meaning 
by being inserted into a structure that would fix their number and 


location in a series, but one may say that the species is the strategic 
level of the living world as Aristotle conceives of it; as we have 
seen, the substance is the pivot of Aristotelian ontology. Thus, one 
must say a few words about the relationships between living 
species, because that is where a possible supra-specific harmony 
might reveal itself. But, to take up again the decidedly precious 
example of little fish, we see that rational Nature has provided 
living things with countermeasures allowing them to defend 
themselves against the activities of other species. Thus, she has 
made the little fish prolific to respond to that appetite of cetaceans. 
But she does not provide, in one species, characteristics in favor of 
other species. One cannot say, for example, that she has given sheep 
characteristics that make them more easily captured and digested 
by wolves. Similarly, it is not for the benefit of the little fish that 
Nature has placed the mouth of sharks toward their belly, but to 
prevents sharks from succumbing to their gluttony. It’s only by one 
step removed that Nature uses this characteristic favorable to sharks 
for the sake of little fish. Let’s look at the passage: “It does seem 
that Nature has done this not only for the sake of preserving other 
animals (because when they turn over, that slows them down, and 
the other fish can escape; all animals of this kind, in fact, eat living 
animals), but also so they don’t satisfy their gluttony for food” 
(Parts of Animals 4.13, 696b27). It is the gluttony of these animals 
that makes them dangerous for small fish, because if they take in 
only moderate quantities of food, the fish can survive. But this 
gluttony is especially dangerous to themselves.4s6 We notice that 
Aristotle extends this system between disadvantages and correction 
of disadvantages more than he should, because he extends it to 
dolphins that do not have a ventral mouth (cf. 696b26). For them, 
the rule applied to the others is as it were suspended, and that on 
both sides of their relationship with the small fish: are dolphins less 
gluttonous, which would prevent them from dying from overeating, 
and prevent the little fish from being decimated? This introduction 
of the unexpected and exceptional is completely within the style of 
Aristotelian zoology, contributing to making it a “real” zoology. 

For Aristotle, living species are not primarily elements in a 
larger structure, but autonomous entities that are integrated, for 
better or worse, in a larger structure, so that the perfection of nature 
is revealed first of all within each species. The perfection of the 
living world taken as a whole is only secondary, derived, and 


incomplete. Are we thus faced with a deficit of perfection in 
comparison with Platonistic nature, and in a general way, with the 
nature of other Greek philosophers, with few exceptions? Well, no, 
on the contrary, we have here an additional evidence of perfection 
on the part of this living Nature that exhibits no global rational 
structure. One of the results of Aristotle’s extremely detailed studies 
of animals is that each species of animals does not need to be 
integrated into a global rational structure to be perfect, in the sense 
of perfection that we have previously explicated. “Local” 
arrangements are enough: there need to be prey for predators and 
mechanisms of compensation to palliate the losses that each animal 
undergoes from the fact of its own organization or its relationships 
with its milieu. For Aristotle, a nature like that of Plato, which 
derives the perfection of a species from its insertion into a larger 
structure, because that structure itself manifests a perfection at a 
higher level, would be in vain, since each animal is perfect in itself. 
Such a dependence of the particular in relation to such a universal 
would be a sign of imperfection. 

We find an interesting additional contradiction between the 
specific and supra-specific levels in regard to vital resources. It’s an 
unsurpassable given in Aristotle’s “everlastingness” biology that 
each species has sufficient means, particularly in terms of food, to 
perpetuate itself.47 But if we look at the relationships between 
animal species, the image appears of an animal world torn apart by 
unending turf wars. That goes well beyond predator-prey relations, 
which are in providentialist systems a kind of necessary evil, strictly 
circumscribed. 

A lot can be gained from the first chapters of History of Animals 
9, which notices that there are species that are “at war” (mOA€u0¢) 
and others that are “friends” (@iX.ol). Thus the fox and the snake 
are friends “because both are troglodytes” (du@w ydp 
TpwyAOSUTal, 9.1, 610a12), which seems a rather weak basis for 
friendship. Animals are enemies “that live in the same places and 
get their life from the same things” (60a Tovs avTovc TE KaTéyal 
TOmOUG Kai and TOV avTHV salEitTal THV Cwrv, 608b20). 
Obviously, predator and prey are at war, as indeed “all are at war 
with carnivores” (9.1, 608b26). The examination of these 
relationships of hostility and friendship are part of the study of the 
“character” of these animals, one of the great chapters of his 
zoology that Aristotle enumerates at the beginning of the History of 


Animals. 


Let’s look at friendship/hostility relationships among several 
animals, still in History of Animals 9.1: 


The snake is at war with the weasel and the pig, with the 
weasel when they are both in the house, because they live 
on the same food, and the pig eats snakes. The stone falcon 
is at war with the fox: it strikes and claws at its fur, and 
kills its young, because it is a raptor. The raven and the fox 
are friends, because the crow fights against the stone 
falcon, so when the stone falcon attacks the fox, the raven 
comes to its aid. (609b28) 


We have here interlocking relationships. The fox and the snake are 
friends because they are both troglodytes, but when living in the 
same place leads to competition for food, as in the case of weasels 
and snakes, which people keep in their houses to get rid of rodents, 
these animals become enemies. The case of the raven and the fox 
illustrates the saying, “the enemies of our enemies are our friends,” 
as Aesop could have put it. The general rule regulating relationships 
between animals seems to be a state of war. Violence seems, in 
certain cases, to be inevitable, because carnivores must kill their 
prey. But, in fact, this propensity for war that one reads in texts like 
this is not always a naturally characteristic part of these animals, 
but is imposed on them mainly by the scarcity of resources. We can 
cite two examples. Certain fish are friends “whose food is found in 
the same place or neighboring areas, if the food is abundant” 
(History of Animals 9.2, 610b12). In the same way, 


It’s possible that if food were not lacking, animals that are 
now feared by human beings and savage would live 
harmoniously with them and would act in the same way 
with other animals. What shows that is the way that in 
Egypt animals are cared for, because they have access to 
an abundance of food, and they live together, even the 
most savage. In fact, from the care that they take of these 
animals, they are peaceful; for example, in certain places, 
crocodiles are at peace with priests because the priests 
keep them well fed. One may observe the same thing in 
other countries and various territories. (608b30) 4s 


The case of the snake and the weasel is interesting from another 
point of view, because their hostility is not natural, but “cultural,” 
because it is due to their both inhabiting a human place, the 
household, that they are in competition. 

From all that one may conclude that Nature has to introduce 
aggressiveness and disharmony between animals in order to assure 
their survival. But shortages that cause warfare come from a 
situation in the natural environment, itself natural, because 
dependent on natural processes, like the climate and the production 
of plants. There is, however, a limit to that, because, as we have 
seen, all animals are at war with the carnivores. If crocodiles and 
lions have an abundance of food, it has to be human beings who are 
feeding them by taking care of the killing of the prey. Rational 
nature thus introduces war between otherwise peaceful animals as a 
consequence of a lack of harmony between them and _ their 
environment. War thus appears to be a corrective to a 
disadvantageous situation, like the fecundity of small fish that 
corrects for the gluttony of cetaceans. The absence of natural 
harmony brings about war: in fact, we are far from Bernardin de 
Saint-Pierre and very close to Darwin. It is important to note that 
Aristotle nowhere points out a secondary benefit of this war 
introduced by the fact of poverty, as Darwinian biologists would do, 
saying, for example, that the aggressiveness of hungry crocodiles 
regulates the reproduction of the animals that constitute their 
habitual prey, although he does propose elsewhere an analysis of 
this kind, in the case of the little fish, which one might assume 
would become excessively numerous if the cetaceans weren’t eating 
them. But would they become too numerous? Aristotle doesn’t say. 
Thus there is lacking in Aristotle a harmony between the mineral, 
vegetable, and animal “kingdoms,” something that is proposed by 
nearly every finalist account of the universe. 


This prevalence of diversity in the living, especially animal, world, 
can be found in many domains and at many levels. I would like to 
come back to an example already noted several times: a general law 
of the living world, both physiological and “ethical,” brings it about 
that animals with hot blood are more courageous than animals with 
cold blood. Within the same species, then, the male, with hotter 
blood than the female, will be more courageous than her, and that 
is what is observed, or rather what his sexist prejudices make 


Aristotle observe. But it is also found that female bears and 
panthers are more courageous than the respective males. Similarly, 
as we have seen, in the explanation of the absence of both antlers 
and two rows of teeth in does. There too the individual interest of 
this particular animal, the doe, with its particular characteristics 
overrules the general law of distribution of earthy matter, for the 
necessity of having antlers to use the earthy matter needs to yield to 
a more imperious necessity, that of the survival of the doe. But the 
teeth? In this case, Aristotle, as the good metaphysical thinker that 
he is, “recovers” things by invoking a “law” more general than that 
which regulates the distribution of earthy matter, namely that 
reproduction necessarily (or almost) takes place between animals of 
the same species, and the doe belongs, like the stag, to the species 
“animal with antlers” even if she doesn’t have horns, which she 
couldn’t deal with. But animals with horns do not have two 
complete ranks of teeth. But there is nothing like that for the bears 
and panthers. 

This situation, in which general rules constantly need 
reconstruction or rectification because threatened by an exception 
that observation has rudely discovered, seems to me one more 
characteristic of biological thought. 


To all these considerations, we may add, as a kind of appendix, a 
well-known Aristotelian doctrine that may serve as a remarkable 
proof a contrario of the prevalence of the particular, and thus of the 
secondary character of the general. It is a position shared by many 
ancient thinkers that the world around us depends on superior 
existences, whether celestial, divine, or the gods, and apparently 
Aristotle agrees with that determination, because in relating the 
superlunary to the sublunary he offers an image of the universe as a 
rather Platonistic structure. Of course, as we have seen, it is no 
longer that of participation of the inferior in the superior, but the 
imitation by the lower of the higher, which places the superlunary, 
a region where there are only regular circular movements of bodies 
composed of subtle matter, in the role of paradigm, of which the 
sublunary is a degraded copy. If that which has been said several 
times is true, namely that the superior is in the position of explanans 
and not of explanandum, then the zoologist too must go by way of 
the heavens to understand the world of living things in our 
sublunary world. And, as a matter of fact, Aristotle makes biological 


entities depend on the course of the stars, something that we find in 
a surprising passage in the Generation of Animals that aligns what 
we may call biological rhythms with the movement of the celestial 
bodies: 


It is reasonable that the lengths of gestations, of 
generations, and of lives, tend to be measured by the 
natural periods. I mean by “period” day and night, months, 
years, and the times that they measure, but also the 
periods of the Moon. Lunar periods are full Moon, new 
Moon, and the intermediary quarters. In fact, the durations 
of these lunar periods are in a certain relationship with the 
Sun, because a month is a period common to both. The 
Moon is a principle due to the fact of its community with 
the Sun, that is, that it participates in its light, for it is like 
a smaller Sun. That is why it contributes to all generations 
and all completions, for to a certain proportion (uéxypt 
OULUETplac TLVOcC) heat and cold produce generations and 
subsequent corruptions. But the limits of these 
transformations, their beginning and their end, depend on 
the movement of these heavenly bodies. (4.10, 777b16) 


The passage continues by saying that in the same way bodies of 
water, the sea and others, are moved by winds that depend on the 
lunar and solar periods, with this remarkable assertion “there exists 
a kind of life of the wind, in that it is born and dies” (Bioc ydp TIcs 
Kal mVEVLATOS EOTL Kal yEvEotc kai POiotc, 778a2). 

This passage should be read in parallel with one in the 
Generation and Corruption that asserts that “we see that when the 
Sun draws near there is generation and when it moves away there is 
diminishment” (2.10, 336b18), the two periods being equal, and 
several other passages give the Sun, but not the Moon,49 a causal 
role in the generation of living things.so Although this could have 
led to cosmobiology, that development is quickly terminated, but in 
a way that is interesting to point out. Let’s go back to what follows 
the passage in the Generation of Animals just cited: “Nature tends to 
count generations and deaths by these numbers [i.e., those of the 
periods of the Moon and Sun] but cannot do so exactly due to the 
indeterminacy of matter and the intervention of numerous 
principles that often obstruct natural generation and corruption, 


and are causes of unnatural events” (778a4). The schema that 
Aristotle proposes here is thus indeed a kind of directive come from 
on high, against which the sublunary resists, for two reasons. First, 
since natural beings are material, their material resists the 
imposition of a numerical structure come from the celestial bodies. 
This strongly recalls the Aristotelian doctrine according to which, in 
fertilization, the female matter resists the movements contained in 
the male sperm. It is a little more difficult to decide which 
“principles” obstruct the natural processes of generation and 
corruption. We must note that Aristotle does not say that these 
principles are themselves contrary to nature, but that they have the 
effect of impeding generations and corruptions from conforming to 
the celestial movement, which introduces into generations and 
corruptions an antinatural factor. Thus, it would be completely 
conformable to nature that the pregnancy of women would always 
be of the same duration, but, as the Generation of Animals explains 
(4.4, 772b6), the length of gestation in the human species is 
variable. As Aristotle makes clear, this irregularity is not found in 
other animals, and is attributable to the human ambivalence 
between uniparity and multiparity, an ambivalence due to 
combination of these two facts, equally natural, of the warm and 
humid nature of the human body, and the size of human beings. 
These facts are indeed principles in that they produce results and 
supervene on the regulation of reproductive periods by celestial 
movements. 

Second, astral causality intervenes in the animal world only 
partially and with exceptions. That can be explained particularly by 
the kind of causality that is brought to bear, explained by a passage 
in the Metaphysics: at Lambda 5, 1071a15, the Sun and its ecliptic 
(i.e, the Sun moving on the ecliptic) are said to be “neither 
material, nor form, nor privation, nor of the same form, but moving 
causes” of the human being. In other words, the superlunary 
entities are active neither on the being nor on the coming-into- 
being of animals, but on the processes that bring those about. The 
control of superior entities of the living world is thus reduced to a 
minimum. The divide between superlunary and sublunary, one of 
the main obstacles that modern physics has had to surmount, hardly 
compromises Aristotle’s zoology at all. 


1.1.1, 487B5. Dittmeyer’s correction translates to “worms” (Aristotle, 
Aristotelis, De Animalibus Historia). D’Arcy Thompson, in his English 
translation, follows him and gives “river worms” and continues “out of 
these the gadfly develops” (Aristotle, Historia Animalium). Dittmeyer excises 
the last clause. Peck translates “bloodworms” and translates the oiotpoc of 
the text as “gnat” (Aristotle, Aristotle Historia Animalium). 


2. “Form” and “family” are my usual translations of eidos and genos, often 
translated by others as “species” and “genus.” 


3. Camus understands that it is still about the flesh and bone of a man. He 
is doubtless right, because there are differences between fleshes (cf. 486b9 
and 3.17, 520a5, where Aristotle talks about the greasy flesh of animals 
that have a small stomach). But, given that the term “form” does not 
designate a fixed level of generality (see later), it is possible, and from an 
Aristotelian perspective, orthodox, to understand that the text attributes the 
same form to the nose of two men, and the flesh of a man and the flesh of a 
dog. 

4. Or “these”: Aristotle is either talking about parts or about whole animals. 
The examples suggest that he is talking of animals. 

5. Reading avtoic with the manuscripts and not avtoic at 486b5, which 
would mean “most of the parts are distinguished from each other.” 
Aristotle, Les Parties de animaux (Louis). 

6. Animals in the same family. This difference according to presence and 
absence is found again in animals of the same form but different sex. 


7. Or “talon.” 

8. Victor Caston has devoted several studies to this topic, which makes him 
the best current specialist on the question. See, for example, Caston, 
“Aristotle’s Psychology.” 

9. Fr. A 100 DK. 


10. Cf. On Memory 1, 449b30: “since we have dealt with imagination in the 
treatise on the soul, and there is no thought without an image.” 


11. Cf. Parts of Animals 1.1, 641b5: “However, it is not the case that the 
whole soul is the origin of movement, nor all of its parts, but the origin of 
growth is found even in plants, that of alteration is the sensitive part, that 
of local movement is another part, and not the rational. Local movement is 
in fact present in animals other than human beings, while thought is in 
none of them,” which amounts to saying that the nutritive, sensitive, and 
motive “souls” are basic faculties for every animal. 


12. One should understand that to live they have only imagination, without 
thought. 


13. Cf. Berti, “La suprématie du mouvement local selon Aristote.” 
14. This problem is examined in my Endangered Excellence, in the chapter 


“A Biological Politics?” 


15. Keeping the ywptotad of the manuscripts. Drossaart Lulofs prints Ta 
unsww YoploTa (not yet separated), which he found in the margin of a 
Florentine manuscript and in the translation by Gaza; P. Louis follows 
Bussemaker and chooses Ta Gy Wplota (the not separated). I think that we 
can understand ywpltotd as meaning “separable but not separated.” 
Anyway, the sense is clear: it’s a matter of the embryo that is still in the 
womb. 


16. Embryos once they are separated, that is, offspring after their birth. 


17. Fortunately, largely clarified by Lefebvre, “Aristote sur le sommeil de 
Vembryon et du nouveau-né.” 


18. It is difficult to decide which dissection he is talking about here. D. 
Lefebvre proposes the hypothetical example that dead human embryos are 
observed with their eyes open (“Aristote sur le sommeil de l’embryon et du 
nouveau-né,” 177, n. 41). Another possibility: if a pregnant quadruped is 
slaughtered for ritual sacrifice or food, any late-stage embryo would likely 
be moving (A.P. suggestion). 


19. “There is no sleep without waking, but it is true of plants that they have 
the analogue of sleep without waking” (Generation of Animals 5.1, 779a2). 


20. Cf. Pellegrin, Endangered Excellence, 315-323. 


21. “But each figure can take four forms. In fact, if all nominate, it can do 
so either by election, or by lot (and ‘among all’ can be understood: either 
taking turns in the position, each tribe, deme, or phratry, one after the 
other, until all the citizens have had a turn, or in each case from the entire 
citizenry, or for certain magistracies the first way, and for others the 
second) [or among some by election, or among certain by lot]” (4.15, 
1300a22). Thus, one has a combination of three times four, equals twelve 
terms. 


22. Pellegrin, Endangered Excellence, chapter 7. 
23. Cf. Pellegrin, “Parties de la cité, parties de la constitution.” 


24. Tricot found this citation in Aristotle, The Politics of Aristotle, vol. 4, 163 
(Newman). 


25. This is the text of some manuscripts followed by Schneider. Most 
manuscripts read: “folded, large enough.” But it is probable that Aristotle 
here distinguishes between the small and large intestines. 


26. It’s worth quoting a passage that attributes a kind of paradigmatic 
function opposing the stomach of a dog and the stomach of a pig: “Animals 
with two ranks of teeth have a single stomach, for example human beings, 
pigs, lions, wolves. As for the thds [jackal?], it has all its internal parts like 
that of the wolf. Thus, all have a single stomach and following it the 
intestine. But some have a larger stomach, for example the pig and the bear 


(and the stomach of a sow has a small number of smooth folds), others 
have it much smaller, hardly bigger than the intestine, for example the lion, 
the dog, and the human being. For the others, the forms vary according to 
the stomachs of the animals mentioned. In fact, some have a stomach like 
that of a pig, others like that of a dog, and it goes similarly for larger and 
smaller animals” (History of Animals 2.17, 507b16). 


27. Translator’s note: Homard et langouste: The French homard is the 
standard English-language lobster, with large claws; it belongs to the family 
Nephropidae. The French langouste is, in American, known as “spiny 
lobster” or “rock lobster,” although not closely related to the true lobsters; 
it has no or minimal claws. It is in the family Palinuridae. Parts of Animals 
4.8 distinguishes four families of crustacea: transliterating: Caraboi, 
Astakoi, Karides, Karkinoi. Liddle and Scott’s Greek-English Lexicon gives: 
crayfish, lobster, shrimp, crab (see https://en.wikipedia.org/wiki/A_Greek 
%E2%80%93English_ Lexicon). Astakoi are homard or lobster. What are the 
Karides at Parts of Animals 4.8? They “have a tail” and “do not have a claw” 
(684a15). Pellegrin thinks langouste, or spiny lobster (rather than shrimp?), 
plausible for the comparison he makes in the text, except that spiny 
lobsters don’t have (noticeable) claws. “Crayfish” seems odd for Caraboi, 
since they are rather similar to lobsters, except that they live in fresh water. 


28. Cuvier, Recherches sur les ossements fossiles de quadrupeds, 100. “In a 
word, the form of the tooth entails the form of the bone joint; that of the 
shoulder blades that of the fingernails, exactly as the equation of a curve 
entails all its properties” (100). 


29. Lovejoy, The Great Chain of Being, 56. 


30. In his contribution to a 2019 colloquium on “Biology and Psychology in 
Aristotle.” 


31. Aristotle speaks of “the humid, breath, and earth.” Perhaps we should 
take breath as a mixture of air and fire. See later discussion. 


32. “It includes samples of all beings that properly belong to each of the 
elements” (Louis), a thesis that is all the same hard to accept ... David 
Lefebvre translates Wote kai mdVTWV HETEXELV TOV Kad’ EKaOTOV 
ylyVOLEVwV EV TOIG TONOLG at 761b11 by “in such a way that it also has its 
share in all the animals born in different places,” which still goes, though 
less than the Louis translation, in the direction of the idea that the sea 
contains animals of all possible forms. To me, the passage posits no more 
than an elementary community. 


33. Platt, followed by Peck, is perhaps not wrong to suppress the reference 
to places, which could have been introduced here to make this passage 
agree with others like that in On Respiration. He translates: “[Sea water] has 
a share in all the parts of the universe, water and air and earth, so that it 
also has a share in all living things which are produced in connexion with 
each of these elements.” 


34. To 8€ pOAAOV Kai AttTOv Kal éyyUtTEpov Kai mOppwWTEPOV MOAATV 
TOLEL BAVLQAOTHV SLa@popav. 
35. Lameere, “Au temps ot! Franz Cumont s’interrogeait sur Aristote.” 


36. Cf. two remarkable passages, one that says that dreams are not sent by 
the gods “but are demonic, for their nature is demonic” (Divination in Sleep 
2, 463b12), the other defining as “demonic” those acts by nature or chance 
without depending on human will (On Dreams 1, 453b23). 

37. The interpretation of 1) TOLAUTN Sta@éepet Pvotc is difficult. One might 
possibly understand that it is the nature of the soul that differs from the 
rest, or that the body in question itself or the soul itself admits of 
differences. 

38. The text says, “nothing seems to constitute itself,” but we may assume 
that it’s a question of living beings. 

39. Cf. Physics 2.2, 194b14: “Man engenders man, and also the Sun.” 

40. Translator’s note: Cicero, Nature of the Gods (Yonge). 

41. That’s how Michael of Ephesus understands it (CAG XXII.1.137.30). 

42. Cf. History of Animals 8.3, 593b30: “The family of birds, as a group, 
drinks little, and raptors indeed drink not at all.” 

43. Tldvtwv petéxetv THV Kad’ EkaoTOV ylyvOHEVOV EV TOIG TOOLG 
COav. 

44. Duhem, Le Systéme du monde, 127. “Diurnal” rotation is that of the 
sphere of the fixed stars. 


45. Falcon, Aristotle and the Science of Nature. 


46. We find in this passage in the Parts of Animals a beautiful illustration of 
the progressive character of the word GAAGd in the expression ov 
uOvov ... GAA Kal. Cf. Jean Humbert: “There is no doubt that the very 
frequent expression 0U pOvov ... AAA kai (not only ... but also) plays a 
large role in the ‘progressive’ use of GXAG; the negation of the first term 
serves as a springboard for the second term.” Humbert, Syntaxe grecque, 376. 


47. The same for human beings. In my Endangered Excellence, 1 remarked 
that Karl Polanyi had correctly noted that “Aristotle does not accept the 
principle of scarcity that condemns human beings not only to technical 
inventions meant to make up for their natural weaknesses and to an endless 
extension of exploitation of the environment, but also to a permanent 
confrontation with groups of human beings other than their own” (110). 


48. See also the case of the lion, which from the “most ferocious” becomes 
“the tamest” of animals (History of Animals 9.44, 629a8). 


49. But as the Moon is presented as drawing its powers (light and heat) 
from the Sun, the doctrine is not different. 


50. Note the famous “man generates man and also the Sun” (Physics 2.2, 


194b13). 


Chapter 5 


Animal Nature and Human 
Nature 


IL, an often-cited passage of his Introductory Lectures on 


Psychoanalysis, as completed in 1917, Sigmund Freud declared that 
humanity has undergone, in the course of history, three great 
Krdnkungen, a term that connotes both wounding and humiliation; 
these events have damaged human “naive self-love” by exiling 
human beings from the central and royal places they had taken for 
themselves. The first Krdnkung, the Copernican revolution, showed 
that, far from being in the center of the universe, the Earth was 
nothing but a tiny part of it, verified in a “hallucinating” manner by 
modern cosmology; the second, the Darwinian revolution, denies to 
human beings a special place in the animal world; while the third, 
the Freudian revolution, showed that “the self is not master even in 
his own home.”: These three revolutions probably, the first two 
surely, can be described as refutations of the spontaneous 
anthropocentrism of human beings. But the universe that the first of 
these revolutions upended was an Aristotelian universe. This 
despite the absence of a posterity of Aristotelian cosmology in 
antiquity and the high Middle Ages, and because of the central 
place of Aristotle among the Arab thinkers and the Christianization 
of Aristotle imposed by the Dominican theologians of the thirteenth 
century. It is necessary to recognize once more that the Aristotelian 


cosmos, which is alive, top to bottom, right to left, front to back, is 
radically anthropomorphic. What about the second Krdnkung? After 
having tried to show that Aristotle’s animal world does not offer the 
harmony and completeness often attributed to it, I would like, in 
the first section of this last chapter, to ask myself whether and to 
what degree Aristotelian zoology is anthropocentric. 

It can be anthropocentric in two ways. The first, already 
considered and refuted earlier, is that of David Sedley, who thinks 
that animals, and even all of nature, has been arranged as it is, in 
the interest of the human species. The second, much more 
interesting for one who has studied Aristotle’s biology, leads to 
asking oneself whether, for him, the animal world is constructed 
following a plan that takes the human being as a model. The answer 
to that question cannot be entirely negative, because the human 
being, or rather man—obligatory phallocratism—is surely an animal 
of reference for Aristotle. It is incontestable that according to him, 
man is globally superior to the animals, even if some of them 
outclass him in some domains, since, as we will have occasion to 
see again in detail, a dog perceives more odors than we do. But 
does this superiority make the human being a model for other 
animals? Given Aristotle’s fixist positions, it cannot be the case that 
man would be for some animals a model in the sense in which these 
animals would try to achieve a human biological project. The only 
way that man could be a model in the Aristotelian universe would 
be by furnishing the zoologist the means of making more 
intelligible the organs and properties that are found in animals. 
Such a relationship would conform to the important requirement of 
Aristotelianism that it’s the more perfect and more developed that 
explains that which is inferior to it. 

To examine this question, we need to reconsider several well- 
known Aristotelian passages concerning the relation between 
human and animal. After that examination, this relationship will 
seem a good deal more complex and variegated than is generally 
thought, because some of these passages are at times read too 
quickly. We’ll start with a text to which I have already alluded. In 
History of Animals 1, Aristotle declares that one must begin the 
study of the parts of animals with those of the human being, 
because “the human being is necessarily (€& Gvaykns) the animal 
best-known to us” (1.6, 491a19). Since no interpreter, to my 
knowledge, has credited Aristotle with human dissection (that had 


to wait until the Alexandrine physicians in the century after 
Aristotle),2 one may well ask oneself what that “necessarily” means. 
But it’s wrong to use this passage to establish any paradigmatic 
status of the human over the animal world, because what is best 
known is what is directly accessible to perception—head, face, eyes, 
ears, etc. In chapter 16 of book 1, Aristotle in fact writes: “The parts 
visible from outside are arranged in this way and as has been said: 
these are the ones that have especially been named and are well 
known. This is not the case with the internal parts. In fact, the 
internal parts of human beings are especially unknown, so that to 
think about them we need to refer to the parts of other animals that 
have a nature that resembles his” (494b19). It seems from this that 
some animals have been dissected, perhaps with a research goal, 
but also perhaps simply on the chopping blocks of butchers and 
fishmongers. The word “necessarily” thus has a sense that one may 
call trivial, just indicating what is obvious. If the social obstacle of 
the prohibition of human dissection had been lifted, it is not certain 
that that would have made human beings the model of 
intelligibility, because there are functions that are better understood 
when one looks at them in certain animals, if only because the 
organs that perform those functions are larger. The 
multifunctionality of human organs, very developed in the hand, 
but also true of the lips, for example, that serve both to protect the 
teeth, and for language (Parts of Animals 2.16, 659b32), also risk 
making the functions more obscure.3 

This reversal between the external and internal parts in terms 
of the knowledge we have of them is remarkably illustrated in 
History of Animals 3, chapters 2 and 3, where we find a very 
meaningful counterexample to this rule. Aristotle there explains 
that “the nature of the blood and blood vessels” (3.2, 511b11), 
which doubtless should be understood as a sort of hendiadys to 
mean the way that blood acts in the blood vessels, that cannot be 
observed precisely, because in dead animals the major blood vessels 
collapse because the blood has left them, “as for living animals, it is 
impossible to examine how the parts work; in fact, their nature is 
internal. So those who observe dead animals that have been opened 
have not observed the most important principles of the blood 
vessels, while those who observe very emaciated human beings 
have found the principles insofar as they can be traced from 
outside” (3.2, 511b18). 


This is an illustration of the difference between observation of 
internal parts and observation of external parts, since in emaciated 
human beings, the vascular system counts as external observation, 
but permitting a more exact observation: then one grasps that blood 
and the vessels that contain it have the status of a principle, 
something that looking at flattened blood vessels, empty of blood, 
will not reveal. But immediately afterward, Aristotle presents in 
detail the conceptions that have been presented of the human 
vascular system4 by Syennesis of Cyprus, Diogenes of Apollonia, 
and Polybus of Cos, the nephew of Hippocrates. The first and 
second of these systems are both reported, in a somewhat more 
developed form, in the pseudo-Hippocratic treatise On the Nature of 
Bone, a compilation later than Aristotle, and the last in The Nature 
of Man, a treatise attributed to Polybus. Then Aristotle presents his 
own account of the blood vessels. 

What does this obvious violation by Aristotle of the principle 
that one ought to examine internal parts in animals and not in 
humans demonstrate? There is first the precise case under study 
that is in question: it’s a matter of seeing how blood acts in the 
blood vessels, but that cannot be done on living animals, or on dead 
human beings. The passage does at least tell us that Aristotle did 
not practice animal vivisection. And, in fact, it is easier to see the 
blood vessels from outside in a living thing that does not have thick 
fur, thus better in a human being than in a dog. But that proves 
especially that Aristotle’s remarks have a_ very restricted 
methodological application: resorting to observation on a human 
being and observation on an animal in turn are purely 
circumstantial conveniences. But we also find, in the present 
instance, that Aristotle has at his disposal in the medical literature 
several accounts of blood vessels. The presentation of vascular 
systems by others is doubtless very precious in that it permits 
correcting their observations, all the more so, since their systems, 
especially those of Diogenes and Polybus, are “exact” enough, 
according to Aristotle’s point of view of course, to be useful. And 
that’s what Aristotle does, but with an important innovation: when, 
after having presented the systems of others, he goes on to his own, 
he launches into a comparative study of blood vessels, 
distinguishing what is typical of all blooded animals, for example 
the distinction between the large vessel and the aorta, the one 
located forward and to the right, the other smaller, toward the back 


and to the left, as that which is normal in certain families of 
blooded animals. But different arrangements are mentioned as such. 
Thus, in the case of the vessel that, when it leaves the heart, 
“divides, going toward two places. In fact, these divisions tend 
toward the ribs and clavicles, and then go across the armpits in 
humans, to the arms, in quadrupeds toward the front legs, in birds 
to the wings, and in fish, to the ventral fins” (History of Animals 3.3, 
513b34). And even for the common characteristics, Aristotle 
indicates that the large blood vessel is situated “more (uUGAAov, 
513a19) on the right,” and the small vessel “more on the left,” 
which leaves, if one may say so, some play in the exposition, which 
may thus be adapted to different species. Thus, Aristotle is doing 
comparative anatomy rather than medicine. But the route that the 
vessels take toward the armpits in human beings does not make the 
path of these same vessels in quadrupeds any more intelligible. 

In none of these texts that one can call practical methodology 
does one find, then, an affirmation that the human being is a model 
of intelligibility for the animal world. Aristotle says only that 
blooded animals, and he is doubtless thinking of viviparous blooded 
animals, have the same arrangement of blood vessels with a few 
variations: there is never a suggestion that the arrangement in the 
human being shows something better than that of another species. 


Nevertheless, Aristotle claims that human beings are superior to 
other animals according to certain criteria. We will consider several 
of those that seem to belong to the biological domain, before saying 
a few words about “politicalness” and language. First about 
standing erect. We can begin with a remark made in the Progression 
of Animals (4, 706a19), according to which man is “that one of the 
animals that is most (udAtota) in conformity with nature (Kata 
@votv),” this thesis being established on the basis of the fact that 
it’s human beings in whom right and left are most distinct, the right 
being better than the left, “but by nature the right is better than the 
left and most distinct from it” (706a20), hence the conclusion that 
in human beings the right is “more better” than in other living 
things,s therefore the human is more in conformity with nature. 
This conclusion depends on a general principle applying to the 
cosmos as a whole. The same for other passages, like this one, 
already cited, from On Respiration (19, 477a21), that says that man 
“is the most erect of animals, the only one to have the top of his 


body that goes in the direction of the top of the universe.” All that 
rests on Aristotle’s basic thesis that the universe has absolute 
dimensions, up and down, right and left, front and back.c This 
human preeminence relies therefore here on the greater or lesser 
degree of affinity with the spatial structure of the universe itself, 
which presupposes a sort of difference in degrees of distance of 
various animals in relation to the model; this is not, of course, 
enough to introduce a total ordering of the animal world, and thus 
found a scala naturae, but it does play a role in the theoretical 
framework of the study of the living world as a whole. One must 
not forget that the Aristotelian cosmos is alive. From the point of 
view of standing erect, the real model is therefore not so much man 
as the universe, in such a way that the human situation is, one may 
say, bordered on both sides, since the human being is in the 
position of a copy in relation to the universe, and a model for the 
animals. 

Same for up and front. On the occasion of a passage in the 
History of Animals that says that man has in “front” the parts that 
quadrupeds have “down,” Andrea Carbone notes: “This 
generalization establishes a principle of comparison permitting the 
translation of the polarity front/back in man to the analogous 
polarity in quadrupeds, below/above.”7 Provided that one says that 
that translation goes only one way, because the human schema is 
the original version of the schema that is found in quadrupeds. 

So, we can end up favorable to a restricted and weak 
interpretation of Aristotle’s assertion that “man is the most in 
conformity with nature,” though this affirmation is 
incomprehensible to people today. This thesis is advanced as part of 
the construction of a general theory of animal movement, at a 
moment when Aristotle is explaining that this movement occurs 
within a framework of three dimensions, defined by the three pairs, 
up/down, front/back, right/left. We know from elsewhere that the 
world itself is framed by these three dimensions, and that it, like all 
living things, in an axiomatically determinate way, up, front, and 
right, being better than their opposites. To say that the human 
being is the animal in whom right and left are most distinct one 
from the other and the right better than the left, to a higher degree 
because (8t TO, History of Animals 8.29, 607a19) he is the animal 
most in conformity with nature, seems here to rest on the thesis 
that these two conditions, distinction between right and left, and 


superiority of the right, are actualized in the living thing that is the 
world. So, it seems that here the being “most conforming to nature” 
means the one that conforms most to the nature of the Whole. In 
the same passage of the History of Animals, “it is mainly in the case 
of man, compared with other animals, that the up and down are 
defined by relation to natural places” (1.15, 494a26). The “natural 
places” are here the absolutely natural places, that is, the up, down, 
and so on, of the universe. In this sense and on this precise point, 
man is the most natural of animals. 

Animal relationship to space, and thus kinds of movement, can 
in fact be ranked according to a scale going from the most to the 
least perfect, but that is only in relationship to the greatest classes: 
bipeds (bipedal motion exists in two ways: human and bird), 
quadrupeds, animals that swim, and those that crawl (this in two 
ways: like serpents and like worms). And there is, in fact, a sliding 
scale when one goes through this series. Thus, in Progression of 
Animals 4, Aristotle shows how the neatness of a principle fades 
away as one descends this scale. This principle, that by nature 
movement starts on the right, is notably true for the movement of 
celestial bodies: 


The part of the body whence local movement naturally 
begins in each sort of animal is the right; the opposite, 
which naturally follows, is the left. But this division is 
more marked in some than in others. In those, in fact, that 
use for movement organic parts (I mean feet, wings, or 
some other part of this kind) the distinction in question is 
better marked. ... The others have the parts in question but 
not as clearly discernible. (4, 705b18) 


Snakes, caterpillars, and earthworms (the examples given in the 
passage skipped) obey the same kinetic laws as man, but in a 
degraded fashion. 

Finally, there are cases in which the degradation is even 
stronger, in that the movement is brought about in an entirely 
unnatural way (here, with unnatural parts). Thus, this prodigious 
passage, which manages singlehandedly to sum up the panorama of 
Aristotle’s biology: 


Spiny lobsters and crabs all have a right claw larger and 


stronger, because all these animals naturally carry out 
their actions more with their right parts, and nature 
always gives to each being, exclusively or more than 
others, the tools that it is able to use, for example tusks, 
teeth, horns, spurs, and all parts of this kind, all destined 
for defense and fighting. Only lobsters have one claw 
larger than the other at random, and that is true both for 
females and males. They have claws because they belong 
to a class of animals with claws, but they have this part 
irregularly because they are mutilated and they do not use 
them in the natural way, but for local movement. (Parts of 
Animals 4.8, 684a26) 


Lobsters have their claws “in an irregular way” (ATdkKTWC) because 
their right claw is not always stronger and the natural way of 
having them would lead to their using them for grasping and 
defense (that would be using them “in a natural way”), while they 
also use them for local movement, as we noted in the lines analyzed 
earlier following this passage. One may then conclude from all 
these cases here mentioned, and many others, that the agreement of 
man with the universe has indeed the effect of making more 
intelligible the properties of animals. Both for those whose 
movement starts from the right, but not very clearly, and for those 
in which the right and left do not seem to differ from the point of 
view of movement, the human situation furnishes an explanation. 

But erect posture has an explanation in addition to the spatial 
disposition,s which also provides a relative image of human 
superiority: 


Having little heat, the ovipara are sufficiently cooled for 
long periods by the simple movement of the lung, since it 
is airy and empty. And that goes with the fact that most of 
these animals are in general rather small. Heat actually 
encourages growth, and the abundance of blood is a sign 
of heat. Furthermore, warmer animals are more erect, 
which is why man is the most erect of all, and among 
quadrupeds the vivipara are more than the others. In fact, 
none of the vivipara, whether footless or footed, live in 
burrows as [ovipara] do. (Parts of Animals 3.6, 669a35) 


One can, of course, recall that for Aristotle heat is a sign of 
perfection—the male, for example is more perfect and hotter than 
the female—but here erect stature is comparatively clearer in human 
beings (cf. hotter animals have their body more erect, OpOoi Ta 
OWLATa LGAXOV, 669b5). In the same vein, one finds the famous 
passage in the Parts of Animals saying that animals that have weight 
too great to carry “have become quadrupeds” (tetpdxo0da éyevEeTo, 
4.10, 686b1), which obviously is not meant to be _ taken 
diachronically. Erect stature is thus produced by the heat and 
lightness of the human body, and does not reflect any absolute 
superiority, heat and lightness being eminently subject to the more 
and less. 

But there is in Aristotle yet another approach to the erect 
stature of human beings. Look at this passage in the Parts of 
Animals: 


The human being has arms and what we call hands instead 
of front legs and paws. Because he is the only animal that 
stands erect, because his nature and substance are divine. 
But the most divine function is knowing and thinking. And 
that is not easy if a large part of the body is weighing 
down the upside, because the weight makes thinking and 
common sense hard to move. That’s why, when the weight 
of the corporeal elements becomes excessive, the body 
necessarily bends toward the earth, so that, for their 
stability, nature has provided front legs instead of arms, 
and paws instead of hands. (4.10, 686a25) 


Aristotle’s reasoning here deduces erect stature from the fact that 
man is divine, and that erect stature is the only one that permits 
exercising this divine function par excellence that is thought. 
Nature thus gives erect stature to human beings because they are 
the only ones able to profit from it, just as she gives them hands 
because they are the only ones with the intelligence that allows the 
use of hands. The human being has hands because he is more 
intelligent than the other animals; it’s not because he has hands that 
he is the most intelligent, as Anaxagoras said.9 It would doubtless 
be Anaxagorean to say that man participates in the divine because 
he stands erect, but that is not Aristotelian. But erect stature does 
not offer any vital advantage to human beings as, for example, 


webbed feet offer to ducks in relation to aquatic birds that have 
their toes separated, but it does permit human beings to lead a fully 
human life, one that includes thought. The difference between 
human and animal seems indeed, in texts of this kind, to be an 
absolute difference: even if Aristotle recognizes the existence of 
animal intelligence, only human beings think (it’s a well-known 
Aristotelian thesis that only human beings have logos) and that is 
why Nature has given them erect stature. Right away, the human 
being cannot be, from that perspective, in the position of a model 
for other animals, because his superiority rests on a characteristic 
that animals do not have, but here too, the human condition makes 
intelligible for us the condition of certain animals: by understanding 
why in cows, for example, the “ideal” situation of having the head 
up high cannot be realized (because of the excessive weight of their 
body), one understands why Nature had to work with necessity and 
make these animals quadrupeds. 

Aristotle’s explanation of the erect stature of human beings is 
thus in conformity with Aristotle’s regular practice of explaining a 
phenomenon by applying several causal dimensions to it. After an 
explanation that could be called formal, which aligns human beings 
with the universe, and an explanation by material and efficient 
causes, according to which erect stature flows from the abundance 
of hot blood, and lastly a final cause explanation is formulated in 
the usual terms of the teleology at work in the animal world: Nature 
gives erect stature to men because they are the only ones to be able 
to get from it the intellectual advantage that they do. The first two 
approaches establish the superiority of human beings over animals, 
and thus can give man the function of a model in relation to 
animals, while the third approach seems to establish an 
impenetrable barrier between human and animal. But all these 
approaches contribute to intelligibility. 

But the barrier between man and beast is only apparently 
impenetrable, because the human privilege consists in having a 
“divine” nature and substance (Parts of Animals 4.10, 686a27) that 
itself can be relativized. Thus, in a remarkable passage in the De 
Anima: 


The most natural of functions (@VOLKWTAaTOV ydp THV 
épyov) of living things that are complete and not 
defective, and which do not reproduce by spontaneous 


generation, is to produce another like itself, animal for an 
animal, plant for a plant, in order to participate in divine 
eternity (iva tod del Kai Tod Ogiou petéyxetv) to the 
degree possible, for all have a tendency to this, and it is for 
the sake of this that they do everything that they 
accomplish by nature. (2.4, 414a26, already partially 
cited)1i0 


This passage is worth a bit of discussion. Read literally, it says that 
Nature, which must be rational Nature, has given living things a 
tendency to reproduce “in order to participate in divine eternity” 
(taking the expression tot dei Kai To OEiou, eternity and the 
divine, as a hendiadys). But Nature has done that above all so that 
species survive, as was said, among others, by the passages cited in 
the note. There is no doubt that this permanence of species is a sign 
of the perfection of the universe. But Aristotle takes an important 
step when he assigns to reproduction “and all actions that living 
things accomplish by nature” the goal of sharing in the divine. The 
insistence of the text (“in order to participate,” “it is for the sake of 
this”) shows that it’s not simply a casual expression: although it is 
not without echoes in the Aristotelian corpus, as we will see later, 
particularly when we examine a passage in the Nicomachean Ethics, 
7.13, 1153b25, we have here one of Aristotle’s rather Platonizing 
texts, if not the most, in the corpus, in that it puts a kind of desire 
for the divine as an internal tendency in all living things, making 
the divine a factor in the unification of the living world. In fact, one 
may think that nonliving realities do not share in a desire of this 
kind, or share it very little, or share it only metaphorically. Animals 
are less divine than human beings, but they are divine all the same. 
It is difficult to construct a scala naturae out of that, but 
nevertheless it puts human beings in the position of a model, even if 
the consequences of that position for our understanding of animals 
seem rather minimal. 


The superiority of the human corporeal arrangement is sometimes 
demonstrated in relation to a particular function. Thus, for the 
disposition of organs contributing toward the process of nutrition, 
the human arrangement is seen to deteriorate as it is reproduced in 
other animals, to the point where it is reversed in bloodless animals. 
Thus, “the animals called mollusks have exterior parts as follows: 


first come what are called the feet, second, behind them, the head, 
third, the cavity that encloses the internal parts and what some call 
the head, which is not correct, and then there are also fins arranged 
in a circle around the cavity. In all mollusks the head is to be found 
between the feet and the belly” (History of Animals 4.1, 523b21). 
This passage shows at least two things. First, there is a unique 
arrangement that goes from human beings to mollusks by way of 
animals that are closer to human from the point of view of the 
disposition of the parts discussed here, and not two (or more) 
distinct arrangements; but second, and especially, it’s the mollusks 
that present a degraded organization of the human arrangement, 
and not the reverse, and that the mollusks, from the point of view 
of the disposition of these parts, do not exhibit an organizational 
plan that is their own. If we were to consider mollusks in 
themselves, one would be right to call “head” the cavity that 
contains the internal parts, while functionally it is their belly. The 
“true” head is found situated between the feet and the belly. Here is 
a passage in the Parts of Animals, which introduces an account with 
letters, comparable to accounts of this kind that Aristotle uses in the 
Physics or in the logical treatises, gives a more complete picture, 
and has the advantage of confirming some of the analyses proposed 
in the previous chapters, among other things: 


In a general way, in fact, animals with shells from a certain 
point of view look much like crustacea, and from another, 
the same as mollusks. ... This is true in a way for all of 
them, but especially for those with spiral shells. In both 
casesi1 their naturei2 is presented as if one were to think 
of it aligned in a straight line, as is the case in quadrupeds 
and human beings: first, a kind of mouth at point A of this 
line, then the gullet B, stomach C, and then the intestine to 
the exit point of excrement D. That’s how things look in 
blooded animals, and around this straight line there is the 
head and what one calls the chest. ... At the same time, the 
arrangement in a straight line of the internal parts seems 
to be presented in the same way [as in blooded animals], 13 
while in the service that they offer to their external parts 
they differ from blooded animals. ... Mollusks and spiral- 
shell animals are similar to each other, but opposite of the 
previous ones. In them, in fact, the final extremity has 


been curved toward the beginning, as if, in curving a 
straight line, called E,14 by leading D toward A. (Parts of 
Animals 4.9, 684b17) 


Passages like this lead us to clarify a fundamental point that 
was raised several times in our first chapter: like Cuvier, who 
distinguished four branches that are not subsumable under a unique 
plan, we have noted that Aristotle posited without more 
justification a great distinction between animals with blood and 
animals without blood, and within them distinguished four 
heterogenous groups, shelled animals, mollusks, crustacea, and 
insects, and these are precisely the large classes that appear in the 
passage that we have just now cited. Cuvier writes that within each 
branch the different classes of animals “are only modifications 
founded on the development or addition of some parts but do not 
change anything essential,”i5 and a position like that can be 
attributed to Aristotle. But this very general division seems here to 
be subverted by Aristotle, because this fundamental function, 
nutrition, is exercised in all animals via modifications of a unique 
arrangement. It goes the same way, in fact, for Cuvier, up to the 
point where he shows himself, as we will see, more Aristotelian 
than Aristotle. We have seen that Cuvier’s branches differed from 
one another on the basis of irreducible differences in their nervous 
systems, these differences manifesting themselves by the functions 
of sensation and movement (it’s not only a matter of local 
movement, but also every movement due to the irritation of animal 
tissue). But for Aristotle too, animality is not defined by nutritive 
capacities (which are definitory of life, both vegetable and animal), 
but by sensation. So that in this respect, Cuvier, in relying on 
sensation more than on digestive function, is more faithful to 
Aristotle’s teachings than Aristotle himself in the passage from the 
Parts of Animals that we just quoted. But in fact, this passage, in 
speaking of mouth, gullet, stomach, and intestine, indeed considers 
the animal ways of exercising the nutritive function. 

We have already seen that for Cuvier the nervous system of 
vertebrates was placed above the digestive canal, while it is placed 
underneath in mollusks; this does not seem to introduce a hierarchy 
between the two arrangements. But in the description that he gives 
of the four branches, Cuvier actually adopts a reference plan that is 
that of vertebrates, which have a brain, spinal marrow, and a 


system of nerves organized around a large sympathetic nerve. 
Mollusks and arthropods do not have spinal marrow; “asteroids or 
zoophytes” don’t even have a brain, and present only “traces” of a 
nervous system. This reference to a more perfect organization, that 
of vertebrates, nevertheless does not allow including all these 
animals in one unique plan. Furthermore, if, among the branches 
the vertebrates represent the superior degree of organization and 
the zoophyte the lowest degree, Cuvier seems to hesitate about the 
rank to attribute to the two other branches. He seems there again to 
adopt an Aristotelian position: if you take the point of view of 
perception, arthropods (especially insects) are above mollusks, 
which in turn are ahead from the point of view of other functions. 16 

To return to the passage quoted from the Parts of Animals, one 
sees in it Aristotle flirting with the idea of a unique plan for the 
entire animal world, but in respect of the digestive system. This 
unity that, in a way, would be superimposed on the profound 
diversity of animals, does not however establish a global scale going 
from the most to the least perfect, but scales according to the 
functions considered. Thus, we see introduced in the passage the 
point of view of locomotive organs, illustrating that it is the 
combination of identical and different “necessary parts” according 
to Politics 4.4, that was analyzed in the previous chapter. But this 
passage from the Parts of Animals is remarkable for another reason: 
it can contribute to an illustration of human superiority that it 
cannot establish on its own. In terms of the nutritive function, the 
model is represented by quadrupeds and human beings that have 
the digestive organs in a straight line, and one may presume that 
among animals that have these organs in a straight line, the 
quadrupeds (Aristotle surely is thinking here of viviparous 
quadrupeds) and human beings have an exemplary system, in that 
it puts in a straight line in the “good” order better organs than those 
of other animal families. But to base human superiority on a text 
like this, one must get out of the framework of the nutritive 
function. If, as was said, among other passages, by Parts of Animals 
4.10, 686a2, cited earlier, quadrupeds have become such by a sort 
of degeneration in relation to the human model, Aristotle offers, of 
course just as a suggestion, a rationale something like this: for the 
nutritive organs, quadrupeds and human beings have a model 
arrangement, but four-footedness is a kind of degeneration in 
relation to standing erect, so the human arrangement is the real 


model. It’s also a matter of a model in the sense that the better 
arrangement conveys intelligibility: without reference to the model, 
it would be difficult to identify the head and belly of mollusks. 


If we consider things from an anatomical-physiological perspective, 
it’s in relation to bodily proportionsi7 that Aristotle approaches 
most closely a global superiority of the human being over animals. 
If the human frame is superior to that of animals, it’s because the 
human body is better proportioned than theirs. It’s that proportion 
that shows through in the amazing remark that “all animals are like 
dwarves in comparison to man” (Parts of Animals 4.10, 686b4), 
because in man the upper part, “which extends from the head to the 
anus” (686b6), is not too large in relation to the inferior part, as it 
is in dwarves, babies, and animals, but is “proportionate” 
(oUpUETpOV, 686b7). Furthermore, the proportion is not the same 
over time, since in human beings the upper part of the body is at 
first larger than the lower until things get their definitive look, 
while in certain animals it is the opposite, and others keep the same 
proportions their whole life, like the dog (History of Animals 2.1, 
50144). 

How does Aristotle demonstrate this thesis, which seems to us 
to be aberrant, for why would it be better for a deer to have human 
proportions? It seems that it goes like this: dwarves, which are 
human, have proportions that are different from “normal” human 
beings, and it is the same for babies, who are also human, but 
undeveloped. But it is the adult man who is not afflicted with 
dwarfism who is the norm. Since Aristotle thought that he could 
assert that animals are nearer to dwarves than to “normal” people, 
proportionately, he deduces that animals are badly proportioned. 
But why not say that man is a badly proportioned deer? Because 
that would lead to claiming that the “normal” man is a dwarf, or a 
baby, consequently badly proportioned, which is impossible, 
precisely because a normal man is normal and thus natural, since 
the natural is that which occurs always or mostly. 

We have in this case an interesting figure of human 
exemplarity in Aristotle’s zoology. In his fixist system, as we have 
said, there is no question that other animals tend toward or try to 
achieve human proportions; furthermore, to give the deer human 
proportions, far from being a proof of the excellence of Nature, 
would be disadvantageous for it. So, the human model is thus not a 


model to be imitated. And, in contrast to the disposition of organs 
of nutrition, human proportions do not make the proportions of 
other animals more intelligible. That does not prevent a text like 
this from reaffirming the superiority of man, even if this human 
norm fails to furnish us with a criterion of intelligibility for various 
animals: the zoologist—and Aristotle would say the “natural 
scientist”—does not understand the deer better when he knows that 
it is a dwarf in comparison to man. 


Other points of view in addition to the spatial situation and the 
anatomical structure can be considered as establishing a superiority 
of humans within the animal world. The first can depend on a 
famous passage at the beginning of History of Animals book 8: 


In most other animals, traces (ixvn) of dispositions of the 
soul are found, which in human beings are more clearly 
differentiated. Sociability and savagery, sweetness and 
crossness, courage and cowardice, fear and confidence, 
spiritedness and deceit, and resemblances [with man] in 
regard to intellectual understanding (tijs mepi Tthv 
SLAVOLaV OUVEGEWSC) are met with in many of them, as we 
have said for the parts. In fact, some differ from man by 
the more and less, the same for man in relation to many 
animals (for some of these traits are clearer in man, some 
others more in other animals), while some others differ by 
analogy. For example, what are art, wisdom, and 
understanding (oUveotc) in man correspond in certain 
animals with another natural capacity of this kind (ttc 
ETEPA TOLAUTN QUOIKN SUVautc). (8.1, 588a18) 


This passage is more difficult to interpret than it looks, because it 
seems to hold two contradictory theses one after the other: on the 
one hand, these “traces” that we find in animals are less clear than 
that in human beings of which they are the traces; on the other 
hand, for some of the qualities in question, human beings can be 
inferior to certain animals. It seems that Aristotle does not grant the 
same status to traces, which are traces of “dispositions of the soul” 
(tHv Epil THY WUXNV TpOrWV) and concern what may be called the 
“ethical soul,” and to “resemblances” (OnoloTNTES, 588a24), which 
are a matter rather of the functions of the intellectual soul, all 


derived as they are (as we have seen) from the functions of the 
sensitive soul, are no less proper to human beings (and eventually 
to demonic entities). The case of animal superiority concerns only 
the traces of ethical states—a lion, for example, can be more 
courageous than a man (whether we should understand “any man” 
or “a particular man”), while for intellectual performances, the 
relationships between human and animal can only be analogical; 
the words “as we have said for the parts,” definitely apply to the 
traces, but even more so to these resemblances. Thus, for oUvEotc, a 
word that designates the quickness of mind in rapidly grasping 
ideas: to say that in animals it is “another natural capacity of this 
kind” is to give it an analogical status. 

The beginning of History of Animals book 9 introduces an 
additional parameter, the division between male and female, which 
provides an exposé that is ridiculous in our eyes, in that it reveals a 
naive and self-satisfied sexism. If we have the daily experience that 
the woman is “more impudent, more dishonest, more deceitful, 
more resentful” (9.1, 608b11) than the man, if she cries more easily 
and sleeps less, it’s because of characteristics that belong more 
generally to females of several species: “In all the classes where 
there are male and female, nature has established approximately 
the same relationship between male and female characters. This is 
especially obvious in human beings, in large animals, and in 
viviparous quadrupeds. The character of females is in fact sweeter, 
more easily tamed, admits more easily of caressing, and learns more 
easily” (9.1, 608a21). We find again, as in the case of digestive 
organs, human superiority submerged in a much larger group. But, 
after a long account of psychology compared according to gender, 
Aristotle again takes up his argument at the beginning of book 8 in 
these terms: “Traces of these character traits can be found so to 
speak in all animals, but they are clearer in those that have a more 
developed character (u@iAAX.OV 0c) and to the highest point in 
man, for man has the most developed nature, so that in him these 
states are clearer” (9.1, 608b4).18 

All translators, including me, translate the word 
GuOTETEAEOMEVAY at 608b8 with the comparative “more 
developed,” but in fact the text says simply that the human being 
has a developed nature. For another example of a positive having 
the value of a comparative, refer to Generation of Animals 2.4, 
737b25: “One must begin with those that are first: the first are 


developed animals, but such are the vivipara, and among them, the 
human being is first.” This “developed” in fact means “more 
developed.” 

If we put this passage together with the beginning of History of 
Animals book 8, cited earlier, we may well wonder what exactly in 
animals, among the traces and resemblances, can be found in a 
more developed form than in human beings. Because the human 
has a “more developed” character (Aristotle says “more character,” 
\LGAAOV 100c, 608b6) and that “to the highest point.” And, in fact, 
the example of the courage in the line cited earlier is deceptive. In 
fact, we have already seen that true courage is that of a virtuous 
citizen. Thus, we may think that the beginning of History of Animals 
book 9 corrects the beginning of book 8 by adding to all levels of 
comparison between human and animal a kind of coefficient of 
analogy. In fact, man has the most developed character, that is, he 
alone really has character. As for any superiority of animals over 
human beings, we need to fall back on purely physical 
characteristics (we will see, when we discuss pleasure, that animals 
have sensory faculties superior to those of human beings), or innate 
know-how, which does not require deliberation, like the spider 
weaving its web, or the sophisticated migratory practices of certain 
birds and fish. 


We will return to the traces and resemblances between humans and 
animals, because that will be useful to us in our examination of two 
other characteristics that reveal the relationships between human 
beings and animals, politicalness and language. I need to summarize 
some of the results in my book on Aristotle’s political philosophy. 19 
When Aristotle says that man is naturally a political animal, he 
seems to be expressing himself as a zoologist, since he calls 
“political” animals as different from each other as “the bee, the 
wasp, the ant, and the crane” (History of Animals 1.1, 488a10). In 
fact, as I have tried to show, the biological character of human 
politicalness, which is a property relevant to the theoretical natural 
science, does not prevent it from being concerned with politics qua 
the dominant (and I think unique) practical science. Because if, for 
an animal to be political, is to live in a group with animals of the 
same species that participate in “a unique function common to all” 
(488a8), human beings share with other animals this “biological” 
politicalness. But people carry out their political character by means 


of actions that are both individual and collective, whose end point is 
the establishment of the most political of realities, the polis, or city. 
There is no animal city.20 

Let us return, then, to the questions raised by the last two 
books of the History of Animals, considered earlier. The matter of 
the “traces” in animals of human intellectual faculties has been 
treated in a masterful way by Jean-Louis Labarriére.21 He has a 
balanced approach to the question because, even though he 
separates himself from those who attribute to animals only 
metaphorical prudence, he does not confuse human and animal 
prudence.22 Prudence (@pdOvnotc), whether one takes it to be the 
primary ethical virtue, or one of the intellectual virtues, is taken to 
calculate the means to an end that is proposed by something else, 
for one must assuredly agree with the interpreters who, during a 
famous dispute, argued that prudence is applied to the means and 
not to the end. Thus, prudence presupposes an analysis of a 
situation, foresight, deliberation, and decision. Here is a remarkable 
(and remarked) example of animal prudence offered by the History 
of Animals: 


The cuckoo seems to act with prudence in the disposal of 
its progeny; the fact is, the mother cuckoo is quite 
conscious of her own cowardice and of the fact that she 
could never help her young in an emergency; and so, for 
the security of the young, she makes of him a suppositious 
child in an alien nest. The truth is, this bird is preeminent 
in the way of cowardice; it allows itself to be pecked at by 
little birds, and flies away from their attacks. (9.29, 
618a25) 


This prudence of the cuckoo is, to be sure, a sign of the excellence 
of rational Nature, since it contributes to the survival of the cuckoo 
species. But this character trait of the cuckoo contributes to the 
analyses presented earlier, in the second chapter. Just as Nature did 
not deliberate before giving horns to cattle to defend themselves, or 
make little fish prolific so they might survive, the cuckoo did not 
deliberate, taking account of the parameters of the situation, most 
importantly, her own cowardice and inability to care for her 
offspring, to prudently adopt the solution of having them raised by 
birds of other species. That’s what a human being would have done. 


As in the case of other end-directed properties of living things, 
Nature contributes a kind of timeless deliberation and decision, 
which leads to providing the cuckoo with prudence of this kind. 

Even if we were to agree with Labarriére that the prudence of 
the cuckoo is real prudence (and that in fact the cuckoo acts after 
evaluating a situation by arranging the means to realize an end, 
which is the survival of her brood), it is difficult to decide, once we 
compare this prudence to human prudence, whether we are dealing 
with two different kinds of prudence or the same kind with 
different intensities. In the first case, the very idea of a human 
superiority or exemplariness doesn’t make sense, since an animal 
cannot make use of a sort of prudence other than the kind that is 
useful for it. It would thus be necessary, in order to talk about 
human superiority, to think that animal prudence is a “trace” of 
human prudence. Cuckoo prudence would then be modeled on 
human prudence, but it’s lucky for the cuckoo that it’s not the same. 
It seems, on the other hand, that other human intellectual activities 
that Aristotle also attributes to animals cannot be considered as 
anything but analogues of human faculties. That’s how it is for the 
intellectual sagacity mentioned earlier (stepi TV Stdvolav oVVEOLC, 
History of Animals 8.1, 588a23), calculation (AOyltoudc), and even 
logos, and cleverness, since in the History of Animals one kind of 
spider is called “the most clever” (GomwTaTOV, 9.39, 623a8). 

What Labarriére shows is that animal that exercise of all these 
intellectual faculties, no matter how close to their human 
analogues, cannot resort to deliberation and judgment; animal 
prudence “does not preside over any praxis.”23 That confirms what 
was said earlier: man alone has character completely, that is, to 
speak Greek, to be the only ethical animal. In fact, the city is the 
product of a history and has a content of ethical ends, two domains 
that do not derive from theoretical thought and thus not from 
biology. We will look again at the specific example of sheep in the 
last section of this chapter. In Endangered Excellence, I wanted to 
show that there is no Aristotelian sociobiology. That can also be 
proven by an argument that I did not use in that book: if 
sociobiology is a method that tries to clarify human attitudes, 
values, and behaviors by the analysis of their animal equivalents 
(one must not forget that Edward Wilson, the founder of 
sociobiology, was an entomologist and especially a myrmecologist), 
then a procedure like that is properly speaking impossible for 


Aristotle, because it explains the more by the less. A sociobiologist 
would be, in contrast, more compatible with the Presocratic 
mechanistic philosophies. Human beings, and especially citizens, 
find themselves at the intersection of two “thoughts,”24 theoretical, 
because they are animals, and practical, because they are ethical 
beings, without that blurring the difference between theoretical and 
practical. But isn’t there a trace in ants of human politicalness, 
which is historical and thus cannot be a possible model for animal 
politicalness. Could animal politicalness be a model for its human 
version? 

One may answer that question both positively and negatively. 
That an anthill may be a model for the city could be the case for 
Plato, as he is described in Aristotle’s Politics book 2: if the 
happiness of the city, which sanctions its harmonious and efficient 
functioning, can do without the happiness of the citizens, then the 
anthill is a model for human cities. But, writes Aristotle, “it is 
impossible that the city be happy as a whole if most, if not all, or 
even some of its parts are not happy” (Politics 2.6, 1264b17). 
Aristotle distances himself thus from one of the common 
characteristics of all totalitarianisms. But we must also recognize 
that when Aristotle writes “man is naturally a political animal,” he 
really means to say that this tendency to live together while 
accomplishing a common purpose2s is given to him by nature, like 
the tendency to leave behind a being like oneself. Man then 
possesses a political tendency like that of certain animals, which 
Nature uses for his benefit alone, since he is the only one with the 
ability to form cities. 


The interrelation of human and animal is even clearer concerning 
language, because not only do certain animals have phonological 
systems of communication, but also there are some that have, 
among other things, the material means, that is, organic, for 
producing language, and especially because Aristotle applies to 
human language one of the major conceptual tools from his 
biological analyses, and that more completely than he does for 
politicalness, for example. The Aristotelian analysis of language 
puts to work at least three concepts: language properly so-called 
(AOyosG); voice (@wvn), which conveys significance; and speech 
(StdA.eKTOC), which is articulated voice. Speech, according to the 
History of Animals 4.9, 535a31, “is the articulation of voice by the 


tongue.” Aristotle reserves language for human beings, and seems 
hesitant about speech, since at ten lines of distance, he affirms that 
speech is “proper” to human beings (536b1), before finding in 
certain animals, for example the parrot, “articulate sounds that one 
may consider as speech” (536b11). As for voice, it serves animals 
by signifying and communicating the pleasure and pain that they 
feel, and from that point of view, human beings are animals just 
like the others. Furthermore—another relationship between 
language and biology—Nature has given human beings the physical 
and physiological means to speak, and Aristotle explains forcefully 
and in detail how the human tongue and lips26 are conceived for 
the facilitation of speech and the respiratory system to make it 
possible. 

Not only does Nature include in the biological toolbox that she 
has provided human beings a larynx, teeth, tongue, lips, which 
make it possible for them to speak, but she also applies to language 
the same explanatory schema as for the hands: she gives language 
to human beings alone, because they alone can use it, which means 
that other animals cannot, and their cries are sufficient for them. 
On the other hand, Nature can make use of the parts useful for 
speech for other uses: 


[In human beings] the lips are for the protection of the 
teeth, as in other animals, but even more for the good. 
Because they are also used for speech. Just as, in fact, 
Nature has not made the human tongue like that of other 
animals, having made it for two uses, as we say she has 
done in many cases; she has made the tongue for the 
perception of tastes and for speech, and the lips have two 
uses, speech and the protection of the teeth. In fact, 
language expressed by voice is composed of phonemes, but 
if the tongue were not as it is and if the lips were not 
moist, most phonemes could not be pronounced. (Parts of 
Animals 2.16, 659b32, already cited) 


Here there is a small bit of Aristotelian exegesis to be clarified. 
Elsewhere, in fact, Aristotle asserts that the goodness of Nature is 
demonstrated in a principle of specialization: 


It is better, when possible, to not have the same organ for 


different functions, and that the organ of defense be 
sharper, while that which functions as a tongue be spongy 
and handle food. In fact, where it is possible to use two 
organs for two functions without their getting in the way 
of each other, Nature does not usually make, like 
ironsmiths, spit-and-lampstand combinations, to 
economize. But where it is impossible, she uses the same 
organ for several functions. (Parts of Animals 4.6, 
683a20)27 


If one wants to harmonize these two positions, while avoiding 
slicing up the Parts of Animals into chronologically distinct strata, it 
is necessary to think that specialization (one organ for each 
function) is the best arrangement, but it is sometimes impossible or 
at least counterproductive, and that consequently plurifunctionality 
is often a necessary resort. In fact, it would have been difficult to 
place two independent systems on the front of the human head, 
both requiring the use of breath, the one for respiration, the other 
for speech. Furthermore, this plurifunctionality is a proof of 
Nature’s talent in finding and thus obeying a teleological principle. 
Thus, the fact that, in view of the impossibility of freeing their front 
feet from the sole function of supporting their imposing corporeal 
mass to give them a prehensile function, Nature has assigned the 
latter function to the elephant’s trunk, which is otherwise an organ 
of respiration; this doubtless requires more intelligence than opting 
for a juxtaposition of organs that would have been in any case 
difficult (cf. Parts of Animals 2.16, 659a16ff.). Nature is economical 
when she can, and when she cannot, she becomes clever. 

But what is important for our argument is to notice that the 
double function of the elephant’s trunk and that of the human 
tongue does not have the same status, since the first obeys both the 
law of organic correlation and that of subordination of characters, 
which the second does not do. In fact, it is necessary for the 
elephant to have an organ of respiration and an organ for grasping, 
the two need to be able to function together, the first being more 
fundamental. When we say that, we do not leave the organism of 
the elephant, while language is a function come from elsewhere: 
there is no biological sense in saying that the nutritive and 
linguistic functions of the tongue are correlated, and that one is 
more fundamental than the other. From that, we may thus draw the 


conclusion that the possession of language cannot be invoked as an 
element that indicates the biological superiority of humans over 
other animals. The olfactory acuity of dogs, in contrast, confers on 
them a biological superiority over human beings, for example. 

To return to language, despite the rough sketches of language 
that some animals possess, it is proper to human beings and thus 
ought to be connected to a characteristic or capacity that is also 
proper to them, like the hand, which is proper to human beings, 
having been allotted to man by Nature on the basis of another 
characteristic properly human, an intelligence superior to that of 
beasts. More precisely, as is said at the beginning of the Metaphysics, 
humans are the only animals that attain the level of art (téyvn) 
that presupposes the use of reasoning.2s In other words, human 
beings “deserve” the hand, because they are rational animals. It’s 
the same for language, which has to do with that which is proper to 
humanity. But, as Aristotle says with a remarkable redundancy, 
“That which is proper to human beings in relation to other animals, 
is that they alone have perception of good and bad, just and unjust” 
(Politics 1.2, 1253a15), and language is the tool that they use to 
communicate these values, which animals do not do. Here Nature 
applies to a practical trait (for the values in question are ethical) 
that she usually uses for biological properties. Good and bad, just 
and unjust, are properly human values, in contrast to pleasure and 
pain, which means that they are tied to this specifically human 
quality, the possession of reason, and that all the more in that the 
word logos designates both language and reason. We can see at the 
same time that Aristotle, in contrast to later empiricists,29 avoids 
making language a howl continued by other means, to tie it to a 
structure proper to the human spirit. Aristotle is definitely closer to 
Chomsky than to Condillac. That does not bring into question the 
divide between theoretical and practical, but we cannot say that 
this human specificity entails a biological superiority. 

It seems, then, that men and beasts can be placed in a series of 
comparisons according to the more and the less, with, in the 
background, an absolute difference that the possession of logos 
makes, something that we will look at more precisely in the next 
section of this chapter. The relationship between humans and 
animals according to the more and the less is subject to three limits. 
First, this classification, far from being global (which would allow 
saying, for example, that a monkey is closer to the human model 


than is a sparrow), concerns only specific properties: the type of 
reproduction, or the organs of perception, courage, or cleverness. 
Second, if not for psychic dispositions like tameness or courage, at 
least for functions like perception, there is no single scale, since, for 
certain qualities, certain animals win out over humans, but, as we 
will also see, not from the point of view of every sense. Third, it is 
not even sure that man wins out in every case of intellectual 
activity, as we have seen concerning spiders and migrating animals. 

In fact, we have seen concerning spontaneous generation, and 
we could bring up many other examples, it is the organs and 
processes that are the most perfect that help us understand the less 
perfect. To be more precise, the class of viviparous blooded animals 
gives us the key to the organs and processes in less perfect animals, 
mainly thanks to analogy: it’s a matter of seeing what plays the role 
of sperm in oysters, and so forth. In his paradigmatic function, man 
is often submerged in a far larger group. 

Nevertheless, the degradation of the human corporeal schema 
to which may be added the greater or lesser degrees of dispositions 
and performances more or less great of certain functions (but which 
do not always reveal inferiority of human to animal), do not have a 
sufficient explanatory force to establish man as a model of 
intelligibility pure and simple for animals. Thus, one may say that 
anatomical-physiological knowledge of human beings is not a 
decisive trump card for the Aristotelian zoologist. 

But a third reality forces us to reexamine the question of a 
model, namely, the baby. We can cite again, but more completely, a 
passage considered earlier: 


For example, what are art, wisdom, and understanding in 
man correspond in certain animals with another natural 
capacity of this kind. This is particularly clear when we 
look at the period of infancy: in babies it is possible to see 
as it were traces and seeds (iyvn Kal om€ppata) of the 
states to develop later, but their soul does not differ much 
from that of animals at this time, so that it would not be 
illogical that some traits would be the same as in other 
animals, whether that be close relatives or analogues (Ta 
wEV TAVTA TA SE TMApaNANola TA 8’ AvaAOyOV UmadpyEL 
TOIG GAAOLCG Cwotc). (History of Animals 8.1, 588a29) 


This passage thus supports that idea that some traits can be the 
same, related, or analogous, in animals and infants, but implicitly it 
conveys the idea that this is not the case between animals and adult 
human beings. We have already seen that concerning the 
proportions of the body. But infants are potentially adult human 
beings. In the case of infants, we would thus have examples of 
animals that have the adult man as a model in the sense of a form 
that they will themselves actualize. From that point of view, 
animals, at least some of them, would be incomplete human beings 
that remain permanently incomplete; in a sense, permanently 
babies. Some adult human beings are also closer to animals, and 
infants, than to complete adults; that’s the case for natural slaves, 
and we will see that concerning pleasure and pain. For on the 
crucial question of pleasure too, human beings are at an interface 
between biology and practice. 


Animal Pleasure, Human Pleasure 


Pleasure is a particularly interesting idea for us, because, like 
language and politicalness, it constitutes what I have just now 
called an interface between the biological and practical domains, 
but also because pleasure and pain are per se properties for every 
animal, since they are in a necessary relationship with sensitivity, 
which is itself definitory of animals.30 Thus, we must, in order to 
study pleasure, appeal to ethical and political texts, as well as to 
texts in natural science. At first glance, things seem simple enough, 
and can be summarized in the form of two theses. (i) There are two 
kinds of pleasure, bodily pleasures (owyattkai), and psychic 
(Wuxtkai) (Nicomachean Ethics 3.10, 1117b28). Whence a first 
division: animals have access to the first, humans to both. (ii) There 
are two possible uses of bodily pleasures for human beings 
according to whether they are temperate or intemperate,31 whence 
a second division between temperate men on the one hand, and 
animals and intemperate humans on the other. What follows will 
add complexity to this simplicity. 

Psychic pleasures are in fact of two kinds. First, there are those 
that are felt “without the body being affected” (ovSév mdoxOVTOG 
TOU OWLATOC, 1117b30), for example the pleasure of learning. The 
study of these pleasures is an important part of Aristotelian ethical 


research, but doubtless the pleasures that come from the senses are 
more crucial for Aristotle, as is true for all ancient moral theory. He 
confirms that when he writes, beginning his discussion of pleasure 
in Nicomachean Ethics 7, “The study of pleasure and pain is the 
province of the political philosopher” (11, 1152b1). As I tried to 
show in my Endangered Excellence, ethics and politics are in fact one 
and the same science considered from two points of view, rather 
than two different and subordinate sciences.32 Whence, in the 
Nicomachean Ethics, there are two long passages, in two different 
books (7 and 10), dedicated to pleasure, of which the first is 
repeated in the Eudemian Ethics. The major aspects of this ancient 
approach to pleasure, which takes a more developed and subtle 
form in Aristotle than in many others, are well known, especially 
since they may be opposed to the stance taken concerning pleasure 
by our religious or post-religious societies, which consider it as at 
the least suspect. We can summarize without going into too much 
detail, because that does not concern us directly here. 

Certainly, there are for Aristotle, as for other ancient thinkers, 
bad pleasures, but the general rule is that pleasure is the sign of the 
success of the activity that it accompanies: 


Activities that differ in kind are completed by things that 
are different in kind. So, the activities of thought are 
different in kind from those of sensation, and these all 
differ in kind among themselves, and consequently the 
pleasures that complete them differ in kind among 
them. ... An activity is intensified by the pleasure that is 
appropriate to it, and in each domain, those who judge 
and discern better are those who take pleasure in 
performing these activities; thus, in geometry those who 
take pleasure in doing geometry are those who grasp each 
thing better; the same for lovers of music or architecture. 
(Nicomachean Ethics 10.5, 1175a25) 


Nicomachean Ethics 10.4 presented this point very completely. 
Pleasure is thus a sign that the action that it accompanies is 
virtuous, which allows making a distinction between the virtuous 
act and the action of the “continent” (€vKpatis) person, who does 
apparently virtuous actions, but for whom it is painful to abstain 
from vice: the continent person is courageous, abstains from lying, 


and so on, but the virtuous person does these same things with 
pleasure. Thus, “it indeed seems that the goal of courage would be 
pleasant” (Nicomachean Ethics 3.9, 1117b1). Aristotle also gives, 
among others, examples of psychic pleasures that are not directly 
concerned with ethical virtue. Thus, at Nicomachean Ethics 3.10, 
1117b29, “love of learning” (@tAoudOela). This last class of 
pleasures is particularly significant for us, because Aristotle, when 
cataloguing psychic pleasures, asks which soul is involved. 
Obviously not the nutritive soul, or the sensitive soul per se. 
Aristotle relates this kind of pleasure to discursive thought 
(Stdvolta), which makes them pleasures that we can call 
“intellectual.” Right away we understand why animals cannot 
experience these in the proper sense of the word, since they have 
nothing better than “traces” of thought. We will speak again a little 
later of pleasure as a sign of the success of an action. 

Psychic pleasures of the second sort engage the senses. “Where 
there is sensation, there are pleasure and pain” (De Anima 2.2, 
413b23), which means that even an oyster can experience pleasure 
and pain. Furthermore, the Nicomachean Ethics tells us that “for 
each sense there is a corresponding pleasure” (10.4, 1174b20), but 
perhaps this passage applies only to human beings. These psychic 
pleasures also involve the body, but they are not, properly speaking, 
pleasures of the body. We will see now that animals, that are 
obviously concerned primarily with pleasures of the body, can also 
experience certain psychic pleasures. 

As far as animals are concerned, the distinction between bodily 
pleasures and psychic pleasures, made in the ethical treatises, is 
also found in the zoological treatises (no implication of a 
chronological relationship is intended). Animals have at least one 
sense, that of touch, and up to four more; most likely, then they 
have different kinds of pleasures associated with each sense, 
because we don’t know why animals would be excluded from “for 
each sense there is a corresponding pleasure,” mentioned earlier. 
We may presume, although there are few texts, that for the sense of 
touch, of which the organ is flesh for animals that have flesh,33 or 
its analogue for the others, the pleasure would come from the 
stimulation of what modern physiology would recognize as the 
nerve endings present in the flesh. There is in Aristotle at least a 
tendency to figure that the normal activity of all the senses is a 
source of pleasure, and by normal we mean proportional, excess 


leading first to pain and then to the destruction of the sense 
concerned: 


If voice is a certain concord and if voice is, from a certain 
point of view, the same thing as hearing (but from another 
point of view they are not one and the same thing),34 and 
if concord is a proportion (AOyoG), it is necessary that 
hearing also be a certain proportion. And for that reason, 
each excess, whether high-pitched or low-pitched, destroys 
hearing. The same goes for the sense of taste with savors, 
and for vision with colors, if the object is too bright or too 
dark, and for smell if the odor is strong, whether sweet or 
bitter, because perception is a certain proportion. That is 
why sensible qualities produce pleasure—when they are 
pure and unmixed, they lead to proportion and procure 
pleasure (Ndéa pEev, 6Tav eiAlkKplvA, Kal GutkTa OvTa 
dyttat eig TOV AdyOV), for example the spicy, sugary, or 
salty are then [when they are proportionate] pleasant. In a 
general way, mixture is a concord rather than the high- 
pitched or low-pitched, and for touch it is that which can 
be warmed or cooled. Sensation is a proportion, when 
excess causes painzs or destruction. (De Anima 3.2, 
426a27) 


The word logos here is not “reason,” which Aristotle does not 
attribute to animals, but its normal sense of “proportion” or “ratio,” 
and thus relates also to animals. So, in the case of fish: “In fact, we 
can see clearly that they swim away from loud noises, for example 
the oars of triremes, so that they are easily captured in their holes. 
Because a slight sound in the open air becomes for those that hear it 
underwater painful (yaAedc), strong, and heavy” (History of 
Animals 4.8, 533b5). Within the category of corporeal pleasures, 
those that are called “corporeal pleasures” per se are those that 
engage touch and taste, psychic pleasures concerning the three 
other senses. But animals have a very different relationship with 
each of the two sorts of pleasure: “None of the other animals, 
besides man, has pleasure in these senses [vision, hearing, smell] 
except coincidentally (accidentally). In fact, dogs do not enjoy the 
odor of hares, they enjoy eating them; odor helped the dogs find 
them. Similarly, the lion does not delight, except accidentally, in 


the lowing of the ox that he is going to eat, and whose odor he has 
sensed” (Nicomachean Ethics 3.10, 1118a16). Remember the close 
relationship that Aristotle makes between touch and taste. 
Certainly, the sense of taste has as proper sensibles qualities 
associated with savors, but that does not provide, Aristotle says, 
more than a bit of pleasure in itself, “in any case not in self- 
indulgent people” (Nicomachean Ethics 3.10, 1118a29), who “look 
only for the pleasure coming entirely by touch” (1118a29). Then 
Aristotle tells the anecdote about the gourmand who prayed that his 
gullet would become as long as that of a crane so that he would 
take pleasure in the contact, meaning that the pleasure of 
swallowing outweighed that of savors (3.10, 1118a33). Aristotle 
even gets to the point of saying that “taste is a form of touch” (Sense 
and Sensibles 4, 441a3, and De Anima 2.9, 421a19). 

As for animals, they indisputably take pleasure in the exercise 
of touch and taste: “It is obvious that fish have a sense of taste, 
because many of them take pleasure (yaipet) in specific savors, and 
they often bite on bait made with tuna or fatty fish, as if they had 
pleasure in tasting (Wc yaipovtes év Th yevoet) bait like that” 
(History of Animals 4.8, 533a32). “These animals [mollusks, 
crustacea, and insects] in fact search for different foods and they do 
not all take pleasure in the same tastes (oU Totc aUToic ndvtTa 
yaipel yupoic). The bee, for example, never approaches anything 
rotten, but just sweet things, and the mosquito, nothing sweet, but 
acid” (535a2). The agreeable, or not, character of these odors is 
accidental, because they are agreeable or painful because of 
something else, namely the fact that they are the odors of foods that 
the subject that perceives them likes or not, and the fact that it is 
hungry or satiated. That applies to animals just as much as to 
human beings, self-indulgent or not: one cannot say that the aroma 
of a delicious serving is agreeable per se, since it can just as well be 
neutral or disagreeable, for example for someone who has had too 
much to eat. But to be hungry or satiated can be the state of a 
temperate person. To put it simply, Aristotle’s position is less 
bizarre than it might seem at first glance. Things are clearer for 
vision and hearing than for smell, as we will see again later: a lion 
takes pleasure in seeing the color and hearing the cry of a gazelle 
that serves as his habitual food, but that does not make him a lover 
of paintings or music. We need to make two points more precise. 
First, animals do indeed have olfactory, auditory, and visual 


pleasures, because to say that they have them “coincidentally” is 
not to say that they don’t have them at all. Second, a temperate 
man may also have pleasures and displeasures coincidentally. 

And then there are odors that are per se agreeable, like those of 
flowers: “They do not lead more or less toward food, nor do they 
arouse any desire, but rather the opposite” (Sense and Sensibles 5, 
443b28), Aristotle doubtless wanting to say that no one has a 
tendency to eat something that smells like a flower, for, as the 
comic poet Strattis says, one must not put perfume on lentils (Sense 
and Sensibles 5, 443b31). In fact, odors that are accidentally 
agreeable are odors that are related to tastes, while the odor of 
flowers is not. Aristotle says, anyway, of the first that “they are 
divided into species according to tastes” (444a6).36 Aristotle repeats 
several times that these kinds of pleasant odors per se are “proper 
({Stov) to the human being” (444a3, 444a28), which means that 
animals do not perceive them per se, but can only perceive them 
accidentally. But they cannot perceive them accidentally, because 
they are not relying on other pleasant perceptions, in this case 
tastes. Thus, it would be necessary to conclude that not only are 
they not pleasant for them, they don’t perceive them at all. 

We need to note that that goes for bad odors as well: 


In the same way, there is no animal other than the human 
being that is displeased (Svoyepaivet) by the odor of 
things that are foul-smelling of themselves, at least if they 
are not pernicious (@OapTiKOv). The same for human 
beings who get a headache from charcoal smoke, which 
can often cause death (@OeipovTal), in the same way, from 
the strong fumes of sulfur and bitumen nonhuman animals 
die (@OEipetat) and they flee because of the sensation they 
feel. But the bad odor itself does not cause them concern 
(while many plants smell bad), at least unless it has some 
effect on the taste of their food. (Sense and Sensibles 5, 
444b28) 


We should understand that human beings sense these foul odors 
and experience displeasure, while animals do not experience 
displeasure (they “do not cause concern,” OVSéVv @povTiCovoty, 
445a2), because they are per se, but they are accidentally 
disagreeable, either because they are dangerous, or because they 


pollute the food and are thus associated with gustatory displeasure. 

Aristotle offers two reasons, very different from each other 
without being incompatible, for which animals do not take pleasure 
in the odor of flowers. This odor, in fact, is not simply a luxury 
available to human beings, tied to a function, intellectual or ethical 
proper to them, and not available to animals. Odors per se in fact 
may have a biological function: Sense and Sensibles 5 explains that 
good odors, those of flowers for example, have a warming effect on 
the brain, a cold organ: “This kind of odor comes to human beings 
to help them be in good health; it does not have any other function, 
and it succeeds” (444a14). But the human being is the sole 
beneficiary of the hygienic virtues of these odors, because the 
human brain is that one that is proportionately the largest, and also 
the most cold and moist. All that fits with the general schema of 
Aristotelian finalism: other animals have a smaller brain, less moist 
and less cold, so they do not need the heating provided by the odor 
of flowers. So, if these odors were to warm their brain to the point 
of giving them pleasure, they would do it in vain. Although Aristotle 
does not say so explicitly, we can think that we are dealing with a 
liminal effect: as nonhuman animals have a smaller brain, less cold 
and less moist, the warming action of the emanation of the odor of 
flowers would be less significant, such that it would be below the 
threshold at which it could be perceived as pleasant. Because it 
does indeed seem that it is the warming function of the odor of 
flowers that gives it its pleasant character. But the odor in question 
has nevertheless a warming action on the brain of animals, and 
more on some of them, like quadrupeds, as we will see in a 
moment. 

This position of Aristotle is paradoxical all the same. How can 
it be that dogs, who have a much finer sense of smell than ours, 
don’t perceive odors, whether good or bad, that are perceived by 
people? We can understand that a dog does not get any pleasure 
from smelling a rose, since that odor does not coincide with canine 
food, but to go from there that the dog smells nothing ... In fact, we 
must certainly introduce some adjustments to the thesis that 
animals do not at all perceive odors that are per se pleasant, like 
that of flowers, or unpleasant per se, like those of things that are 
per se foul. The passage that says that only the human being 
perceives odors that are per se good needs to be studied more 
closely. The text says: “Odors of this kind are proper to human 


nature because among animals the human being is so to speak the 
only one to perceive the odor of flowers and other things of this 
kind, and to get pleasure from it. Their heat and their movement 
are in fact proportional to the excess of moistness and heat of this 
place [the brain]” (Sense and Sensibles 5, 444a28). In the part of the 
sentence that says that “the human being is so to speak the only one 
to perceive the odors of flowers and other things of this kind, and to 
get pleasure from it” (udvov we einetv aiobdvetal THV CHwv 
dvOpws0¢ Kal yaipet Taig THV AVOGV Kal TOV TOLOUTWV doLAiGc, 
444a31), doubtless we must take the aioOdvetal ... Kai yaipel as a 
hendiadys and understand, not that the human being is the only 
animal capable of sensing this odor and to take pleasure in it, which 
would imply that animals not only would not get any pleasure from 
it, but they wouldn’t perceive it, but that man is the only one to 
have a pleasant sensation from it. So while the human being will go 
on smelling flowers for pleasure, and that is also useful to him 
because it warms the brain, as for the animal, it does not get 
pleasure from smelling flowers, because it doesn’t smell the odor for 
what it is, and because it can’t smell it as accidentally pleasant 
because there is no food with which it can be associated, but it 
smells it all the same. Not to be perceived as pleasant in itself does 
not presuppose not being perceived at all. 

I believe that we can push the biological analysis of good odors 
even further by relying on the theoretical toolset forged by Aristotle 
in his zoological treatises. One must understand that the odor of 
flowers is “good in itself,” because it brings us pleasure 
independently of any other sensation, but also doubtless because 
this pleasure is independent of its function (warming the brain), but 
Nature cleverly uses this quality to accomplish this function. This 
conforms to the teleological schema that Aristotle described 
previously, since the earthy matter, for example, behaves 
independently of the function that rational Nature gives it, 
constituting horns or teeth. The difference between a human being 
(not self-indulgent) and animals is thus that the dog, when it is 
satiated, does not find the odor of the hare agreeable, and if he 
perceives it, in any case he doesn’t perceive it as a pleasant odor, 
while someone who does not need to have his brain warmed, for 
example because he has a fever, or because he lives in a tropical 
climate, will nevertheless find the odor of flowers pleasant, 
otherwise one could not say that flowers have a good odor per se. 


Thus, we understand that the odor of flowers is a per se odor, which 
is useful, by its action on the brain, to the person who senses it, and 
it is agreeable to all human beings from the very fact of the 
warming that it produces, even if the person smelling it doesn’t 
have biological need of that warming. As for animals, they perceive 
it as “neutral.” 

There is a second reason, very different from the anatomical- 
physiological reason that invokes the effect of odors on the brain, 
why only human beings enjoy the odor of flowers. Nicomachean 
Ethics 3.10 presents it best. This reason is in close relation with the 
division of the senses into touch and taste on the one hand, vision, 
hearing, and smell on the other, that is, with the division into 
pleasures of the soul and pleasures of the body (1117b28). But the 
pleasures of vision, hearing, and smell can certainly be coincidental 
pleasures for the self-indulgent man, and even, regarding at least 
olfactory pleasures, for a temperate man (for one may be both 
temperate and a gourmet), but when they are experienced in 
themselves, they do not concern the body, even if they are 
obviously perceived by the intermediacy of the body. These are the 
psychic pleasures that directly escape intemperance, as Aristotle 
says at Nicomachean Ethics 3.10, 1118a1-12, while he remarks, with 
his usual perspicacity, that “even in these cases [vision, hearing, 
smell] there is a way to get pleasure as one ought and, here too, 
there may be an excess or deficiency” (1118a5). For there is a 
difference between liking the odor of apples and roses, and liking 
the odor of perfume and fancy food (1118a10): there is a possibility 
of intemperance in the second case, when a self-indulgent person 
enjoys them because these odors remind him of gastronomic or 
sexual pleasures. But then that’s an accidental pleasure. 

For these psychic pleasures, Sense and Sensibles thus proposes a 
second approach, to tell the truth, less convincing for smell than for 
vision and hearing, and so we need to start with them. Aristotle 
explains that pleasant colors and sounds are those the components 
of which are in a rational relation with each other. All colors are 
composed of a mixture of white and black, which doubtless means 
that white and black can mix together in many proportions (an 
infinite number, in fact): one part white, one part black; two white 
and one black, and so forth. 

Here’s the passage that explains this: 


The product that results [from the mixture of white and 
black] will not appear to be either white or black, but 
since it must have some color, and it can’t be either of 
those two, it needs to be a mixed color, a different kind 
from the first two. ... One may thus conclude that many of 
these colors exist according to a proportion (A.0yoc), white 
and black in a relation to each other of three to two or 
three to four, and so on, while there are some that are not 
based completely on a _ proportion, but on an 
incommensurable relation according to excess and defect. 
In fact, colors involving the most rational numbers, as in 
the case of musical harmonies, seem to be the most 
pleasant of colors, for example purple, red, and some few 
colors of this kind; they are few for the same reason as 
musical harmonies; the other colors are not based on 
numbers. Or else all colors are based on numbers, some of 
them in an orderly way (tetaypévac), the others 
disorderly; these, when they are not pure, it’s because they 
are not expressed numerically. (Sense and Sensibles 3, 
439b22-440a6) 


A difficult passage, and one that we won’t really comment on here. 
In Sense and Sensibles 3, Aristotle is studying the problem of vision, 
and thus of colors. From line 439b19 to the end of the chapter, he 
considers successively three hypotheses for explaining the 
multiplicity of colors, ultimately rejecting the first two: the various 
colors are produced neither by the juxtaposition of white and black, 
nor by the superposition of various colors (as the Sun is white but 
looks red through fog), but by a real mixture, like that which is 
analyzed in the treatise On Generation and Corruption, to which 
allusion is probably made a little later (“in the treatise on mixture,” 
év TOC mepl pigEewc, 440b3). But this doctrine of mixture can also 
be applied to the two other hypotheses, 37 for all of these hypotheses 
consider that the diversity of colors rests on the plurality of 
relationships between the components, which are white and black. 
Concerning unpleasant visual sensations, Aristotle identifies 
them like those of colors (do not forget that color is the proper 
sensible of vision), but not composed according to a proportion 
expressible by numbers, or they are, but “without order,” without 
providing more details, which perhaps shows that the question 


doesn’t interest him very much. It’s the same for sounds, which 
have as elementary components, high and low pitch. 

We have here an idea of proportion that is much more 
demanding than that which was expressed in the passage from the 
De Anima 3.2, 426a27, cited earlier, which was satisfied with 
calling the relationship in question as “neither too much nor too 
little.” In a remarkable article, Paul Kucharski proposes the 
hypothesis that this analysis of the diversity of colors has a 
Pythagorean origin, and more precisely, that it is “based on the 
theory of music, of Pythagorean inspiration, as it was constructed in 
the 4th century.”3s But, to the degree that the first logos, that of De 
Anima 3.2, is available to many animals, to that extent it seems 
difficult to imagine that a perceiving subject would be able to grasp 
mixtures of white and black formed according to numerical 
proportions if that subject is not able to grasp that sort of relation. 
A human being, even one with no concept of the proportionate 
relationships of the notes, is able to perceive that relationship qua 
rational being, although a connoisseur of music will grasp them 
more easily, and take more pleasure in hearing the music. Notably 
from the fact of the theory of the identity of sensed and sensor, at 
the very basis of the Aristotelian concept of perception. 

To say that colors and sounds are pleasant that have rational 
relations in them goes in P. Kucharski’s direction. In Sense and 
Sensibles, Aristotle seems to rely on the common notion that finds 
musical harmonies pleasant, but there are in the Aristotelian corpus 
passages that provide the causes of this fact, notably in the 
Aristotelian Problems, but also in Politics 8, principally in chapter 7. 
Let’s start with a passage from the Problems: “Why does everyone 
take pleasure in rhythm, melody, and in general in consonances 
(oup@wviat)? Isn’t it that we naturally take pleasure in natural 
movements? The proof is that newborn babies enjoy them” 
(Problems 19.38, 920b30). Or because, as the Poetics says, “imitation 
as well as harmony and rhythm are natural to us” (4, 1448b20). 
Since animals are not music lovers, which means in Aristotelian 
terms that they don’t have auditory pleasures per se but only by 
accident, one may conclude that harmony and rhythm are not 
natural to them. What the Aristotelian teaching about auditory 
pleasures per se (but also visual and olfactory) establishes then is 
nothing less than a separation between human nature and animal 
nature. 


We need to note here a point at which Aristotle’s doctrine of 
psychic pleasures in a way overflows its banks, and that will allow 
us, as we promised, to find more complexity in the second simplistic 
thesis we presented at the beginning of this study of animal 
pleasure. In Politics 8.7, Aristotle says that melodies that are little or 
not at all harmonious may nevertheless provide pleasure: 


And since there are two kinds of spectators, the one free 
and educated, the other vulgar people, artisans, laborers, 
and others of this kind, there need to be competitions and 
exhibitions for their relaxation as well. Just as the souls of 
those people have deviated from their natural state, 
melodies are deviations from natural states.39 What 
provides pleasure to each person is that which is 
appropriate to his or her nature (TO KaTa @Uotv OikeEtov); 
that is why one must give permission to those who 
compete in the competitions during these presentations to 
resort to music of this kind. (Politics 8.7, 1342a18) 


Thus, it’s a matter here of a pleasure of the soul, but of a soul that 
has “deviated from its natural state.” But as deviant as it may be, 
the soul of these vulgar people, which one may often consider as 
“unregulated,” remains natural, just as illness is a natural state, and, 
on the other hand, the pleasure that these people get from 
obnoxious songs does not seem to be based on sensual pleasures, as 
the odor of the hare that reminds the dog of its taste. In fact, we are 
not in the situation to which Aristotle calls attention at Nicomachean 
Ethics 3.10, 1118a12, which speaks of self-indulgent people getting 
pleasure from the senses relevant to psychic pleasures (vision, 
hearing, smell), but accidentally because these perceptions remind 
them of “the objects of their appetites” (1118a13). So what we 
doubtless have here is the case of psychic pleasures per se, but in 
self-indulgent people. Because it’s not the same thing for self- 
indulgent people to enjoy a pornographic presentation, which 
would be an accidental pleasure, recalling their debauchery, and to 
take pleasure in discordant music that, if not always at least often, 
will not remind one of any pleasure related to touch. As is often the 
case, we have here a crucial point dealt with in a fashion that is at 
the very least laconic. Because if Aristotle elsewhere establishes a 
split between temperate people on the one side, and self-indulgent 


people and animals on the other, here the line runs between human 
beings, both temperate and self-indulgent, and animals. 

In fact, self-indulgent people pose a formidable problem that 
Aristotle does not take the trouble to resolve explicitly. Because as 
self-indulgent as they are, these people remain no less rational 
beings, able to appreciate beautiful colors or harmonious sounds. 
Two situations remain possible, maybe separated from each other 
by degree. It’s possible that a libidinous glutton nevertheless still 
remains a lover of art and music, even if at times he can 
accidentally enjoy colors and sounds that remind him of his 
debauchery. But it is possible that his self-indulgence has reached 
the point where he cannot enjoy colors and sounds except 
accidentally. At that point we could talk about “bestiality” 
(OnpLoTns).40 It’s still the case, however, that the self-indulgent 
person can cure his self-indulgence, while beasts cannot cure their 
bestiality. 


In contrast, we must recognize that Aristotle does very little to 
enlighten us about odors: do odors per se, that is, those that do not 
coincide with the taste of foods, also have a numerical structure 
that stems from discursive thought? The sense of smell is surely the 
“theoretical” sense that most closely approaches the “bodily” senses 
of touch and taste. Perhaps one may change the terms of the 
problem, rather than resolving it. 

Odors that are pleasant per se (in human beings only), we have 
seen, have a beneficial effect on those who perceive them. But that 
does not mean that everything pleasant is beneficial; a passage in 
the Sense and Sensibles, just two lines further than the passage cited 
earlier, is worth our notice: 


Food being both dry and moist,41 although pleasant, is 
often harmful, but the scent coming from an odor pleasant 
per se is so to speak always beneficial in whatever 
circumstances. And it is because this odor comes 
(yiyvetal) via respiration, not in all animals, but in human 
beings and some blooded animals such as quadrupeds and 
all those that participate more in the nature of the air.42 
When, in fact, odors rise toward the brain, because of the 
lightness of the head that they contain, the parts around it 
acquire an increase of health, because the odor has a 


natural capacity to warm. (5, 444a16) 


This passage tells us several things. First, that a food can be at the 
same time pleasant, that is, present a taste that provokes pleasure, 
and harmful. But taste is one of these sensations, along with tactile 
sensations to which tastes are closely associated as we have seen, 
which can provoke in animals a pleasure that is per se because not 
based on another sensation. We can probably deduce from that that 
odors associated with this harmful food are accidentally pleasant to 
them. Odors that are pleasant per se, in contrast, are always 
beneficial to human beings that sense them, Aristotle being careful 
to add “so to speak” to leave room for exceptional situations. Next, 
this passage confirms what was said before: these odors in 
themselves have an effect on animals, at least on some of them, such 
as blooded quadrupeds, since they warm the brain, but since their 
brain is proportionately smaller than that of human beings, they do 
not feel that warming, and either they do not perceive these odors 
(hard-nosed version), or they perceive them, but don’t take pleasure 
in them (moderate version). 

There remains the question that was left hanging: we have seen 
that pleasant colors and sounds are so because they express a 
rational structure among their components, and are unpleasant 
when that harmony is missing, and that corresponds to the nature of 
those who perceive them—but why are odors per se pleasant or 
unpleasant? It seems difficult to extend to olfactory pleasures the 
analyses that apply to pleasure per se due to harmony that supports 
melodies and well-tempered colors. It seems possible to attribute to 
Aristotle the thesis that very strong odors are disagreeable, even 
damaging, but did he think that there are well-tempered odors? 
Maybe on this question of the conformity of pleasures of smell with 
other psychic pleasures (those procured by vision and hearing) we 
need to take a completely different tack. In the De Anima we read: 


Smell and its object are much less easy to define than the 
preceding objects, because what odor is, is not as clear as 
for sound, light, and color. The reason is that our 
perception of odors is not as acute, and is less good than 
that of many animals. The human being, actually, has a 
poor sense of smell, and does not perceive any odor 
without either pleasure or pain, which shows that olfaction 


lacks acuteness. And it is likely that it’s the same for the 
perception of colors by animals with hard eyes: the 
differences between colors do not appear to them clearly 
beyond whether they provoke fear or not. (2.9, 421a7) 


Ever since Simplicius, commentators have understood that as 
meaning that, as the human sense of smell is not very easy to 
impress, only strong odors reach it, but they are accompanied by 
pleasure or displeasure. If this text means to say that pleasure or 
displeasure follows sensation beyond a certain threshold, Aristotle’s 
position would be untenable, because the fact that the dog senses 
odors that we do not perceive in no way prevents the dog from 
submitting to very strong odors that we would also perceive. So, the 
dog too should experience pleasure and displeasure coming from 
odors, and possibly more than us. 

This passage does not at all deny that a dog, for example, 
would experience pleasure, or pain, from smelling strong odors, but 
it can only be a matter of a coincidental pleasure. I think that we 
must interpret the assertion that the perception of odors by a 
human subject does not happen without pleasure or pain by 
keeping two things in mind: first, it’s a matter of odors perceived 
per se, and that is a privilege of the human species; second, in the 
case of the sense of smell, there is no neutral sensation, but when it 
is strong enough to be perceived, an olfactory sensation is either 
pleasant or unpleasant: the kai in the part of the sentence Kal 
ovbEvoS aiobdvEeTal THV OoMpavTHV GvEev TOD AUsNpod Ff TOU 
5€0¢ at 421a11 seems to me to have a consecutive value (the 
human being has a bad sense of smell, which brings it about that he 
does not perceive without pleasure or pain). As far as the other two 
theoretical senses, it seems, in contrast, probable that one may 
perceive by way of their mediation without pleasure or pain, for 
example when we see a white surface or hear an ordinary sound. As 
for intensity, it cannot be other than painful for these two senses— 
excessively bright light, or blaring noise. It’s through experiencing 
pleasure or displeasure by way of respiration that a person becomes 
aware of sensing an odor. Similarly, animals with hard eyes do not 
perceive colors unless they are very lively; but they make them 
afraid. So, there is a precondition for an odor being pleasant (and 
doubtless that should mean odors either agreeable per se or by 
accident), that they be of moderate intensity. But to explain that an 


odor is pleasant per se, thus for a human being, there is only the 
anatomical-physiological analysis: it’s because it warms the human 
brain more than that of animals. 


The picture of the relationships between animals and human beings 
that appears at the end of this long analysis of Aristotle’s theory of 
pleasure is both striking and complex. To stick with animals that 
are relatively close to us, that is, in terms of what interests us here, 
those that have five senses, we would say that all, both animals and 
human beings, experience pleasure through their five senses. Given 
Aristotle’s statements (“for each sense there is a corresponding 
pleasure,” Nicomachean Ethics 10.4, 1174b20), we can assume that 
these pleasures are proper to the senses that experience them. But 
two distinctions introduced by Aristotle tend to both unite and 
separate humans and animals: the distinction between bodily 
pleasures and psychic pleasures, and the distinction between per se 
pleasures and coincidental pleasures. We need to consider each 
group of senses individually. 

Human beings share with animals the per se pleasures that all 
experience, those of touch and taste. In these domains, living beings 
with the power of perception can be ranked according to their level 
of performance, and the human being carries the day against all the 
others due to the finesse of his flesh. This seems to be a matter of 
specific superiority, that the least sensitive of human beings is 
superior to the most sensitive of animals, but this is not entirely 
certain. For the pleasures of vision and hearing, animals do not 
experience them per se, but coincidentally, that is, relying on tactile 
and gustatory pleasures. It seems that this reliance makes an appeal 
to memory: it’s because he remembers the pleasure of having eaten 
beef that the lion experiences coincidentally a pleasure hearing the 
lowing of the ox, and also no doubt seeing the color of the ox. Self- 
indulgent human beings who, exactly, “enjoy like animals,” can also 
experience coincidental pleasures, and I devised the example of 
pornographic images, because in them a debauched person has 
visual pleasures coincidentally, and one may doubtless imagine 
cases like that for pleasures of hearing. Thus, in contrast to some 
rather quick statements by Aristotle, pleasure of vision and hearing 
can be experienced in an intemperate way, but they are then 
coincidental pleasures. But—and this has not been sufficiently 
emphasized by the commentators—a temperate man can also 


experience pleasures of taste and touch. A pornographic picture 
cannot, in contrast, cause a coincidental pleasure in a virtuous man, 
because it is coincidental for a self-indulgent pleasure that he does 
not experience. In other words, human beings, including virtuous 
people, experience the entire range of pleasure experienced by 
animals. 

Psychic pleasures, in contrast, reveal an unbridgeable gap 
between human and animal: the per se pleasures of vision and 
hearing are properly human because they depend on the possession 
of logos, and Aristotle goes so far as to say, if the Problems correctly 
reflect his positions, that they correspond to human nature. This is 
not a matter of a difference of degree. Remember that the psychic 
pleasures in which we are interested here are those experienced via 
the activity of perception, and not the pleasures that have nothing 
to do with the body, like the pleasure of learning or of doing 
geometry, that depend a fortiori on human logical capacities. 

The pleasures of the sense of smell occupy an intermediate 
position. In fact, they belong to the psychic pleasures, and as such 
cannot be experienced by animals except coincidentally, while 
human beings can have a per se pleasure in the odor of flowers. We 
have abandoned the idea that animals cannot sense the odor of 
flowers at all: they definitely do smell them, but they don’t get 
pleasure from it. One of the difficulties with the Aristotelian 
analysis of olfactory pleasures lies in the fact that, in contrast to 
what happens with touch, many animals have a more sensitive 
sense of smell than our own, which means that they sense odors 
that we do not, and that nevertheless they have olfactory pleasures 
only coincidentally. Odors that are good per se, a human privilege, 
perform a beneficial biological function, which is not the case with 
pleasant colors and harmonious sounds. In fact, they warm the 
human brain that needs it, because of its size and its significant 
coldness. Here the difference in degree slides surreptitiously, since 
Aristotle says that if these odors do not have such a beneficial effect 
on animals, it’s because their brain is smaller and less cold, which 
registers a bit of hesitation in regard to some animals like 
viviparous quadrupeds, who could very well have a sort of hint (or 
“trace”) of this per se olfactory pleasure. A symmetrical analysis 
seems possible for bad odors. All the odors that are good per se, 
which are simultaneously pleasant and bringers of health, need to 
be, among other things, of a certain intensity below which human 


beings would not perceive them and above which they would 
become painful to people. 

Perceptibility defines the contours of an animal space in which 
human beings discover a location. It’s impossible to arrange all 
sensing living beings, that is, animals in a broad sense (human 
beings included) on a unique scale, according to the performative 
plusses and minuses of their various senses, but one can according 
to several angles. First, a particular animal may be superior to 
another in regard to vision, but inferior to it in terms of hearing; 
next, as Aristotle says at Parts of Animals 3.13, for example, insects 
and fish cannot be compared, given the great differences in the 
conditions in which they exercise their function. We can return to 
one of the passages, already cited, that says: 


[The sense of touch] is the keenest sense in human beings. 
For the other senses, in fact, man cedes much to many 
animals, but his sense of touch is much more acute than 
that of other animals. That is why he is also the most 
intelligent (@pOVWWTaTOS) of animals. A sign of that is 
that within the human family too it is in relation to the 
organ of this sense that people are more or less well 
endowed, more than in relation to any other. In fact, those 
who have hard flesh are less well-endowed intellectually 
(trv Stavotav) and those who have soft flesh are well 
endowed. (De Anima 2.9, 421a19) 


The commentators have lost themselves in guesses about this 
relationship between flesh, the organ of touch, and intelligence. It 
seems that Aristotle’s reasoning is as follows: we recognize that 
among humans, those whose flesh is softer are more intelligent than 
those whose flesh is harder. Therefore, an animal with softer flesh 
will be more intelligent than an animal with harder flesh. But the 
human being is, among animals, the one with the softest flesh, and 
thus is the most intelligent. But the relationship between softness of 
flesh and intelligence is never really explained. Would it be 
possible, for example, to compare the sensitive flesh of quadrupeds 
with the insensitive flesh of crustacea? At most the absolute 
superiority of human beings, plus the thesis that human beings have 
greater tactile sensitivity, supports the idea that greater tactile 
sensitivity is indicative of an intellectual superiority, but this 


passage remains generally in the relationship of the more and the 
less, which is clearly indicated by the superlative ppOViwWTaTOS. 

What happens if we add the pleasure attached to the exercise 
of the various senses? An animal seems to look like an incomplete 
human being, since a human being can experience all kinds of 
pleasures, both per se and coincidental, which an animal can feel, 
but he has in addition access to pleasures per se that animals cannot 
experience. In fact, this doctrine, at first glance odd, of coincidental 
pleasures, may be able to allow us to rethink the biological function 
of pleasure. The vital role that Aristotle attributes to pleasure is, in 
fact, fundamentally different from that which prevails in modern 
zoology, especially among evolutionists. According to these last, a 
pleasant activity will encourage an animal that engages in it to 
reproduce it, with sometimes important consequences, according to 
whether it has a positive or negative selective character. Thus, the 
attractiveness of sexual pleasure is a kind of ploy by nature that is 
particularly efficacious, in that it encourages the perpetuation of the 
species. This is not Aristotle’s position. 

In the famous chapter 2 of book 1 of the Politics, Aristotle 
describes the tendency of women and men to have intercourse, not 
as the result of their sexual desire, nor as a “deliberate choice” 
(mpoaipgotc, 1252a28) that would push them to have children for 
various reasons (even if these two causes play a role), but “as in 
other animals and plants, as a consequence of the natural tendency 
to leave behind them a being similar to them” (1252a29). This is a 
general tendency involving all living things. The passage from the 
De Anima cited earlier (2.4, 415a26), which attributes to all living 
things a tendency to reproduce in order to participate in “divine 
eternity,” says it even more forcefully. Similarly for Aristotle human 
beings do not gather in societies of various kinds in order to satisfy 
their needs, notably the need for security, but by virtue of a natural 
tendency, that which brings it about that “man is a naturally 
political animal.” At the time anticipated by nature in her great 
wisdom for intercourse, a bitch will thus look for a male to couple 
with: whether she experiences pleasure or not does not seem to 
have any importance. But Aristotle claims that animals perform 
their two great biological functions, those related to nutrition and 
to reproduction,43 with pleasure.44 The pleasure of intercourse is for 
all animals a per se pleasure since, Aristotle asserts several times, 
Aphrodisian pleasures arise from touch,45 while the pleasure that a 


carnivore experiences on seeing or smelling its prey is a 
coincidental pleasure. Would animals then have pleasure in vain? 

But then what is the function of pleasure? We can get an idea 
from the fact that Aristotle thinks of pleasure as the success of an 
action to which it is related. We can see that more fully by citing 
two passages, both from the Nicomachean Ethics. The first—and we 
could find many similar passages—defines the relationship of 
pleasure to the activity that it rounds out: 


In the case of each sense, the best activity is that of the 
best-conditioned subject in relation to the best objects in 
relation to that sense. Such an activity is the most perfect 
and most pleasant. For to each sense there corresponds a 
pleasure, similarly for thought and contemplation: their 
most complete activity is the most pleasant and most 
actualized, that of the subject in the best state in relation 
to the best object affecting that sense; and the pleasure 
completes (TEAELot) the activity. (10.4, 1174b18) 


Aristotle then explains that pleasure does not complete the activity 

in the way that the sensible object actualizes the capacity of sensing 

in the sense organ, but “as a kind of supervenient end, a bonus, like 

the bloom of youth is added to the power of the age” (1174b32). 
The second passage is absolutely extraordinary: 


That absolutely everything, animals as well as people, 
pursue pleasure, is a sign (onuetov TL) that pleasure is in a 
way the best. [A quotation from Hesiod follows.] But since 
neither the same nature nor the same state is best for all, it 
seems, not all pursue the same pleasure, but all the same 
it’s pleasure that they pursue. And maybe they pursue not 
the pleasure they think they are pursuing, but the same 
pleasure, for all have in themselves by nature something of 
the divine. (7.13, 1153b25) 


This final statement, echoed elsewhere, like “in all natural beings 
there is something marvelous” (Parts of Animals 1.5, 645a16) and 
especially the no less extraordinary passage De Anima 2.4, 415a26, 
cited several times, condenses three very important theses: (i) 
human beings and beasts ultimately are all seeing the same 


pleasure, (ii) which means that they all share the same nature, (iii) 
witnessing that they have something divine in them, for the activity 
crowned by pleasure is doubtless the activity proper to divine 
beings. The pleasure that is the same for all, and that all seek, is to 
have a free and unimpeded activity. A passage a little before the 
Nicomachean Ethics passage just cited says that, and in it, Aristotle 
refutes in advance a Stoic position, thus showing that the question 
was a topic for debate well before the foundation of the Porch: 


Everyone thinks that happiness is a life accompanied by 
pleasure, and they closely unify pleasure and happiness, 
and that’s reasonable, since no perfect activity is impeded, 
and happiness is a perfect activity. That’s why someone 
who is happy does have, in addition to other things, a need 
for bodily goods, external goods, and good luck, in order 
not to be impeded from those directions. As for those who 
maintain that the person on the rack or one who is subject 
to extreme pains is happy provided that he is good, 
whether voluntarily or not they are speaking without 
saying anything. (7.13, 1153b14) 


That pleasure is a mark of the divine in all animals (plants, of 
course, do not share in pleasure) does not give it a biological 
function: pleasure is not the main thing that gets animals going, nor 
what leads their actions in a positive direction,46 but the pleasure is 
a sign that these actions have succeeded. A sign that each one, at its 
level, is perfect, that is, a sign that Nature always achieves the best. 
For the dog that has a coincidental pleasure in smelling a hare, this 
pleasure too, as accidental as it may be, signals a successful activity, 
in this case having flushed out a prey. In fact, there is no reason to 
think that pleasure as success occurs only in per se pleasures. 

Now we can thus see one of the major results of the 
Aristotelian theory of animal pleasure, especially of coincidental 
pleasure. Just as young people would come to the flourishing of 
their force, even if they never enjoyed the bloom of youth, so does 
and stags would have coition even if they never experienced or 
expected any pleasure. In Aristotle, pleasure does not have the vital 
function that the evolutionary biologist attributes to it, but the fact 
that intercourse procures per se pleasure for the stag, and that the 
sight of a gazelle procures coincidental pleasure for a hungry lion, is 


a sign of the perfection of Nature, and is why Aristotle sees in 
animal pleasure the traces of the divine. That’s also why pleasure is 
not presented by Aristotle as a final cause (animals do not have 
intercourse in order to have pleasure, as one walks after dinner in 
order to have good health), but as a “supervenient end” 
(€mlytVOUEVOV TL TEA.OG, Nicomachean Ethics 10.5, 1174b33). 

Thus, the Aristotelian theory of pleasure includes all animals, 
both men and beasts, in a sort of common celebration of the 
perfection of Nature, but not to the level where the Aristotelian 
treatises in natural science would frequently refer to that perfection. 
From the biological point of view, this perfection is demonstrated 
by the fact that “Nature seeks the adapted” (History of Animals 9.12, 
615a25, already cited). But pleasure is not a factor in adaptation. 
This theory reaffirms, on the one hand, the irreducibly animal 
nature of human beings (who share all pleasures with all the 
animals), on the other hand, the unbridgeable gap that the 
possession of logos makes between men and beasts. In any case, it 
cannot establish a paradigmatic function for human beings, nor 
serve to construct an animal scala naturae. 


Sheep and Men 


The human species is distinguished from other animal species also 
in that it leads an existence belonging to two different 
temporalities. As a species of animal, it is made up of individuals 
who, beyond their strong differences, all have the characteristics of 
never having come into existence, never being improved nor 
deteriorating, and never passing away. As a social species, the 
human race also belongs to a history full of sound and fury, 
something that is not true of any animal species. Here we imagine 
the contrast established by Claude Lévi-Strauss between societies 
that have for a long time been called “primitive” and he calls 
“frozen,” and our societies called “advanced”; he compared the first 
to clocks and the second to steam engines. But in this contradiction 
between immobility and history that, in Aristotle, affects humanity, 
it’s the immobility that is the primary perspective. We know, both 
by credible testimony and by allusions in the Aristotelian corpus 
itself, that Aristotle was committed to the idea of successive 
cataclysms, nothing indicating that he thought that they recurred in 


a regular cycle, that would decimate the human population, forcing 
the surviving human beings (inhabitants of mountainous places 
having escaped the flood) to revert to a primitive social state.47 The 
history of civilization would then start over again. In my Endangered 
Excellence, | hypothesized that Aristotle relied on this periodicity to 
confront the dramatic events that he witnessed, and sometimes 
participated in, the disappearance of the polis into tyrannical 
empires. But the city represented for him the culminating condition 
of human society,4s and one may hope that coming out of a 
cataclysm, human history would get back on track to lead again to 
the city. Animals too have doubtless been eliminated in great 
numbers by cataclysms, but they don’t get a history out of that. 
Obviously, Aristotle does not think that human beings are able 
to change in any significant way the course of the universe: he 
states clearly that animal and vegetable species “exist for human 
beings,” in the sense that we sorted out in a previous chapter, but 
we don’t see him imagining an excessive exploitation, by frenzied 
hunting for example, that could put the survival of a species in 
danger. As for minerals and metals, those are perpetually 
reappearing. Nevertheless, there are human interventions in the 
animal world that Aristotle mentions or could not ignore. Thus 
raising, crossing, selecting. The first interests us particularly. At 
History of Animals 1.1, 488a26, Aristotle proposes, in his list of 
differences between animals, the distinction between domestic or 
tame animals and wild animals. He seems to hesitate between two 
positions. According to the first, there are animals that are always 
domesticated and others that are always wild, even if most of them 
exist in both conditions. According to the second, Aristotle says that 
according to “another way” (GAAOV Tpdm0v, 1.1, 488a29), all 
domestic species also exist in a wild state. These really are two 
contrary positions, because the human being stands as an example 
of a species that is always tame according to the first position, and 
according to the second, can also exist in a wild state. He appears to 
prefer the second, since he supports it in the Parts of Animals (1.3, 
643b4), and it is also found in the Problems (10.45, 895b23). And 
especially Problems 10.45 provides an explanation of the fact: there 
are wild animals that can never be tamed, but all the tame animals 
were at first wild, either in the sense that they were captured in the 
wild and tamed, or in the sense that they have always lived in a 
human milieu to which they have become adapted by training, or 


education, since the passage envisages that babies start off by being 
little savages. All that rests on the idea that the primitive nature of 
living things, but also of works of art,49 is rather bad, and can be 
subsequently improved, even though it often gets worse. Anyway, 
for Aristotle, “tame animals have a better nature than wild ones” 
(Politics 1.5, 1254b10). 

We must add, in support of the thesis that all tame animals also 
exist in a wild state, the difference between the examples that are 
offered in support of this thesis and those given for the opposite 
thesis. In the one case, the passage says, “the human being and the 
mule are always tame,” and in the other, the examples of domestic 
animals that also exist in a wild state are “the horse, cattle, pigs, 
human beings, sheep, goats, and dogs.” The examples of animals in 
the first list that are never wild are, one may say, biased, since 
human babies never live except within human families, and mules 
are a creation of art, at least most of them, so that these two cases 
concern living things that owe their birth to human intervention. 

In fact, since the domestication of animals is a human activity, 
it should start up again, like every technical and social activity, 
after each cataclysm. The case is different for infants who are born 
wild in the very heart of human society, because it’s a matter of a 
process that is universal and thus natural, that can even be 
extended to animal species. But there is a passage in the History of 
Animals that can perhaps disturb this nice equilibrium: 


The character of sheep is, in fact, simple and stupid, 
because of all quadrupeds it is the most foolish, they 
wander into lonely places for no reason and often in the 
depth of winter they go out from where they were and 
when they are surprised by the snow, if the shepherd does 
not move them, they don’t want to go, and if they are left 
where they are, they will die, unless the shepherd brings 
the rams; then they follow along. (9.3, 610b22) 


So, if the sheep cannot survive without the shepherd, they would go 
extinct when there is no shepherd. 

There can be two ways to get out of this difficulty. The first 
would be to suppose that there are sheep in countries where it 
doesn’t snow. Several objections could be made against that. In the 
first place, if they were animals living in warm countries, Nature 


would have given them their wool coats in vain. Secondly, the 
passage says that “they wander into lonely places for no reason” 
(610b24), showing a radical lack of adaptation of sheep to their 
environment, whether it snows or not. The second solution is 
clinched by Nicomachus of Gerasa, who tells us that shepherds are 
among those who survive cataclysms. So there were always sheep 
because there were always shepherds. 

We should also think that the “domesticity” is for sheep what 
“abundance” is for little fishes: just as they couldn’t survive if they 
did not have numerous offspring, similarly for the sheep if they did 
not have a shepherd. But that would establish a fundamental 
identity between the relationship of the little fish to their predators 
and of sheep to their shepherds. At least two other examples, both 
from the History of Animals, deal with human intervention into the 
course of nature. Aristotle has just said that rainy years are 
beneficial to shellfish, except the murex. He adds: “For other 
animals with shells drought is not beneficial, because they become 
small and less good, and that is when red scallops are born. At one 
time scallops were exterminated in the Pyrrhaean Strait, not only 
because of the dredging machine used to extract them from the sea, 
but also because of the drought” (8.20, 603a19). It cannot be said 
that Aristotle here envisages the extinction of a species, even less so 
an extinction due to human activity. Nevertheless, there is here a 
(small) hitch inflicted by human beings on natural equilibrium. But 
with two limitations: first, as is shown by the adverb mote (“at one 
time”) and the aorist €&€A.urov (“were exterminated”), it’s a matter 
of particular circumstances that are not likely to be repeated, and 
then one may suppose that the species of scallops recovered a stable 
population after this episode. 

Another case, raising the same questions, is that of the does 
that the History of Animals tells us “have their fawns next to roads 
because of their fear of wild beasts” (6.29, 578b16). All the 
commentators agree that wild beasts avoid roads because they 
recognize a human presence, possibly by odor. But the case of the 
sheep and the case of the does are different. One may in fact think 
that despite exterminating cataclysms, there are always, in the 
heights, human beings following trails and leaving their odor, so 
that does would also find the conditions that they need, and that 
Nature has furnished them forever, to give birth in complete 
security. So, we have here an example of relationships between 


different animal species (human beings considered as an animal 
species among others); we have seen other examples in the previous 
chapter. 

But it’s not the same for the sheep, because even though 
dolphins are born fish-eaters, and human beings are born with a 
characteristic odor, human beings are not born shepherds or 
shepherdesses. To be sure, it is difficult to imagine a universe 
completely devoid of shepherds, and when Aristotle gives a list of 
modalities of human life in Politics 1.8, he seems to confer on them 
an air of permanence nearly like that of animal species: nomads, 
peasants, thieves, fishermen, hunters (1256b1), the passage having 
said a few lines previously that nomads live with their herds. But 
it’s hard to see on what theoretical basis Aristotle could attribute a 
kind of permanence to certain human techniques, given that he says 
elsewhere that human societies evolve, for example from the 
patriarchal state of small, dispersed, groups to an urban state (cf. 
Politics 1.2, 1252b23). 

If we now look at it from the point of view of the sheep, things 
change a bit. Sheep, it seems, cannot survive except in a 
domesticated state. Obviously, it’s not a matter of the result of a 
decision or calculation by the sheep, any more than the little fish 
decided to be prolific. If this necessity for the sheep to be 
domesticated is a necessary condition for their survival, we can 
figure that ability of sheep to be domesticated is part of Nature’s 
plan and thus ought to be analyzed in the same finalist way as all 
the traits that contribute to compensating for inferiority in an 
animal species: given the sheep are too stupid to survive simply on 
drawing from their environment, it is necessary to compensate for 
this detrimental characteristic. 

So then, in the case of the sheep, we are at an extreme 
boundary between the human and animal spheres, and a different 
shape than the others. In the case of human beings, in fact, we have 
seen that their biological characteristics turn out to be useful for 
theoretical-practical purposes, for example for politicalness or 
language. In the case of the sheep, we’re looking at the opposite—a 
human characteristic of a historical-practical sort is used to 
ameliorate the biological insufficiencies of an animal species. 

The everlastingly unchanging character of Aristotelian nature 
means that human activity cannot modify natural equilibria. To be 
sure, for Aristotle, “art imitates nature,” so nature has a role as a 


model, but the “by art” and the “by nature” that these expressions 
designate as a kind of being or causality cannot really interfere with 
each other: the opposition of Kata @Uotw and Kata Téyvnv is one 
of those, among others, that frame the entire Aristotelian corpus. 
For philosophers who do not adhere to the general unchangingness 
of the universe, that is, all thinkers other than Aristotle and his 
“strict” adherents, a space will open up for human modification of 
natural equilibria. Among others, this famous passage from 
Lucretius is an example. 


And in the ages after monsters died, 

Perforce there perished many a stock, unable 
By propagation to forge a progeny. 

For whatsoever creatures thou beholdest 
Breathing the breath of life, the same have been 
Even from their earliest age preserved alive 

By cunning, or by valour, or at least 

By speed of foot or wing. And many a stock 
Remaineth yet, because of use to man, 

And so committed to man’s guardianship. 
Valour hath saved alive fierce lion-breeds 

And many another terrorizing race, 

Cunning the foxes, flight the antlered stags. 
Light-sleeping dogs with faithful heart in breast, 
However, and every kind begot from seed 

Of beasts of draft, as, too, the woolly flocks 
And horned cattle, all, my Memmius, 

Have been committed to guardianship of men.so 


Lucretius calls attention to the animals unable to protect themselves 
but able to be of use to man, which will survive “until Nature 
reduced that stock to utter death” (v. 877). The road will be long 
for man to become “guardian,” or even transformer, of nature, but 
this first step is part of the numerous breaks with Aristotelianism on 
which modernity has been constructed. 


1. This passage can be found at the end of the eighteenth lecture. Freud, 
Introductory Lectures. 


2. Did Aristotle try to evade this taboo by observing cadavers exposed for 
various reasons? We remember the passage in Plato’s Republic 4 in which 
Leontius allows his eyes to gorge themselves on looking at cadavers. Pierre 
Ménétrier thinks that Aristotle claimed that the human liver is trilobed 
from having observed cadavers of infants: cf. Pierre Ménétrier, “Comment 
Aristote.” 

3. Cf. the passage cited later at History of Animals 8.1, 588a25: “because 
some of these traits are more manifest in human beings, certain others 
more in other animals.” 


4. Cf. “in man” (€v TH AvOpwaw), 511b31. 


5. Aristotle marks this in a remarkable way: “The right is more right in 
humans” (SLO Kai Ta Seéla Ev TOIG AVOpwsarolc UdALGOTA SEtia eoTI) 


706a21. P.-M. Morel cleverly translates “plus adroite”; “in human beings, 
the right is righter.” 


6. Cf. De Caelo 2.2. 
7. Carbone, Aristote illustré, 140. 
8. The spatial disposition has an explanatory function that can be added to 


the explanatory functions of the four causes, as Andrea Carbone has shown 
in the remarkable work just mentioned. 


9. Cf. Parts of Animals 4.10, 687a6. 


10. Cf. Generation of Animals 2.1, 735a17; b24; 1.23, 731a24—-b9; 3.10, 
760a35. We note that this passage asserts that in spontaneous generation 
there is not, properly speaking, reproduction of an animal. 


11. That of shelled animals and mollusks, and not mollusks and spiral 
shelled, as Diiring says, whose correction of at 684b24 I accept (€xi GKpw 
TO GVW OTOLG TL THs EVOEias instead of the manuscripts’ TH Gkpw TH Avo 
OTOUG TL THIS EVOEiaC). 

12. One could understand “the nature of shelled animals and mollusks,” but 
it is likely that it’s a question of the nature of their internal parts, as the 
continuation shows. 

13. Other translators understand that the disposition is the same in 
crustacea and insects. 

14. The line ABCD is now called E, something that, contrary to what Diiring 
says, occurs elsewhere in Aristotle: at Physics 6.7, 238b6, for example, he 
labels a finished size with a single letter. One can also think that after 
having drawn the line ABCD, Aristotle draws another one that he calls E. 
15. Cuvier, Lecons d’anatomie comparée, 1, 69. [A.P.: My translation. ] 

16. Cf. Cuvier, Lecons d’anatomie comparée, 1, 38-39, which puts arthropods 
ahead of mollusks. It seems however that globally mollusks win out over 
arthropods, cf. 1, 69. 

17. For the following, read in Andrea Carbone’s book already mentioned 


the chapters “Schematization Put to Work: The Human Body as a Model” 
and “Schematization Put to Work: Animals Other than Man,” 105-175. 


18. Arnaud Zucker, in his 2017 article “Sur un _ prétendu 
anthropomorphisme aristotélicien en zoologie,” criticizes translators for 
having rendered Wote Kai tavtac tac etc eivat @~avepwtépac év 
avutois by “so that in him (human being) these states are clearer” (my 
translation), while he thinks that €v aVtoig ought to be understood as “in 
them (animals with more developed characters) these states are clearer.” 
That’s to ignore Aristotle’s grammatical complexity, which translators know 
well, and which often leads to prioritizing sense over grammar: in animals 
that have more character, the states are clearer, but that is true in the 
highest degree in human beings, so that in him they are the clearest. The 
words Wote kai would be incomprehensible if the avtoic did not send us, 
contrary to strict grammatical logic, to human beings. So Balme is right to 
translate “are more evident in humans” (71). In the same article, Zucker 
claims that the beginning of the passage from book 8, cited earlier, does 
not attribute traces to animals and dispositions of the soul to humans, but 
traces to all, to which I must make the same comment: if there is a trace, 
there is something of which the trace is a trace, and that is something that 
belongs only to humans, even if it is possible that some humans have only 
traces. Thus, my translation is correct. 


19. Pellegrin, L’Excellence menacée, 79-108; English translation, Endangered 
Excellence, 67-93. 


20. “It is not only in order to live, but more for the sake of a happy life that 
people come together in a city, because otherwise there would be a city of 
slaves and a city of animals, but those do not exist because they do not 
participate in happiness nor in a life guided by reflective choice” (Politics 
3.9, 1280a30). 


21. In addition to his 1990 contribution, “De la phronésis animale,” see his 
collected essays, La Condition animale. 


22. Here I recall some analyses from Endangered Excellence (86ff). 
23. Labarriére, “De la phronésis animale,” 415. 


24. Cf. Metaphysics Epsilon. 1, 1025b24: “every thought is either practical, 
poetic, or theoretical” (mioa Stdvola f mpaktiKH fh momntuKn 
OEwpntiKn). 

25. The tendency to live together defines “gregarious” animals, of which 
political animals are a subdivision. Human beings are thus also naturally 
gregarious. 


26. Tongue and lips do not have the same status, because although they 
seem necessary for articulating sounds, the lips are neither necessary nor 
sufficient: the parrot articulates without lips, the monkey has lips but does 
not articulate. 


27. Cf. Politics 1.2, 1252b1, concerning the fact that it is better that the 
functions of a wife and of a slave should be performed by different people: 
“for Nature does not scrimp like the blacksmiths that make Delphic knives, 
but she makes one thing for one use: in that way, each tool accomplishes its 
task better.” 


28. Cf. Metaphysics Alpha. 1, 980b26: various animals “share somewhat in 
experience (empeiria), but human beings use both art and reasoning” (kat 
TEXVY Kal AOyLopOIC). 

29. And many contemporary scholars, notably paleontologists, seriously 
infected by empiricism, like most scientists. 


30. This section relies on one of my published articles, “Le plaisir animal 
selon Aristote.” 


31. The word dxkpatis will be translated either “incontinent,” 
“intemperate,” or “uncontrolled.” 


32. Pellegrin, “De la tradition aristotélicienne,” 37-48. 


33. Flesh is only an intermediary, the real organ of touch being internal, in 
the region of the heart or its analogue. 


34. This parenthesis has been suppressed by several editors, but it is found 
in the manuscripts and does not hurt the sense. 


35. The reading AvEt (loosens), chosen by Bywater, instead of AUmeEt 
(causes pain) is possibly better. 


36. Cf. earlier 443b1: this type of odor “ranks in the same order as tastes” 
(TO EV ydp EOTL KaTA TOUS YULOUS TETAYHEVOV AUTHV). 

37. 440b18 says so explicitly: “most of the colors are due to the fact that 
their component parts can be mixed with each other according to several 
relationships, some mixtures taking place according to numbers, others 
according to the more and the less; thus, what has been said elsewhere 
about colors in the hypothesis of juxtaposition and in that of superposition 
can also be said about mixture.” 


38. Kucharski, “Sur la théorie des couleurs et des saveurs dans le ‘De sensu’ 
aristotélicien,” 383. 


39. In which the “color” (the image is conveyed in Greek by the word 
MAPAKEXPWOLEVA, 1342a24) is made irregular by the presence of small 
intervals subdividing the genus (chromatic or diatonic) into species called 
chroai. Cf. Bélis, “Les nuances dans le Traité d’harmonique d’Aristoxéne de 
Tarente.” 


40. As contraries are correlated with each other, the Nicomachean Ethics 
tells us that bestiality is so vicious that its contrary is a “heroic and divine 
virtue” like that of Hector (7.1, 1145a20). 

41. Translators generally understand the words kai | Enpa Kai H Lypa at 
444a16 as meaning “food, whether dry or moist,” but George Robert 


Thompson Ross (cf. Aristotle, Aristotle, De Sensu and De Memoria), is 
certainly right, appealing to Alexander (without citing him), in 
understanding that the cold associated with the moist is a morbid factor. 
Jules Tricot is also of this opinion. Cf. 441b25: “neither the dry without the 
moist, nor the moist without the dry, is a food, for that which nourishes 
animals is not just one of these two factors, but their mixture.” 


42. We note that this remark confirms our interpretation of On Respiration 
19, 477a25, proposed in the previous chapter. 


43. “In animals, one part of their life thus consists in activities related to 
reproduction, another part to those concerned with nutrition. In fact, all 
their life activities are concentrated in these two domains” (History of 
Animals 8.1, 589a3). 


44, “What is common to all animals is an extreme desire for sexual 
pleasure” (History of Animals 6.18, 571b9). 


45. Cf., e.g., Nicomachean Ethics 3.10, 1118a30. 


46. Even when actions that are supposed to be pleasurable turn out to be 
painful, animals do them anyway: “The intercourse of horses is not painful 
(€mistovoc) like that of cattle” (History of Animals 6.22, 575b29). But maybe 
the term ésimovoc indicates that the coition requires hard work, not that it 
is not pleasurable. 


47. According to a passage in Nicomachus of Gerasa preserved by 
Philoponus, Aristotle thought that “human beings have been destroyed in 
different ways: epidemics, famines, earthquakes, wars, various illnesses, 
and other causes, but especially by mass cataclysms, like the one that is 
said to have occurred in the time of Deucalion, certainly large, but not the 
most powerful of all. In fact, shepherds and those living in the mountains 
and elevated regions survived, while for the plains those who lived in them 
were drowned.” Aristotle, Aristotelis Fragmenta Selecta, “De Philosophia” 8. 


48. From the first lines of the Politics, Aristotle asserts that the city is “the 
most eminent of all” (| tao@v kUptotatn, 1.1, 1252a5) communities. 


49. The author of Problems 10.45 thinks that technical and artistic products, 
in the modern sense, were originally bad. He thinks the same thing about 
works of nature, which leads him to distinguish, at 896a3, an “original” 
nature (€§ dpxi}) and a nature “toward which things tend” (€@’ fv), a not 
very Aristotelian distinction. It’s the second that makes beautiful art and 
tame animals. 


50. Lucretius, On the Nature of Things, book 5, 855ff. 


Conclusion 


‘Dg physician René Allendy, cofounder of the Psychoanalytic 


Society of Paris (notably with Marie Bonaparte), also enthusiastic 
about homeopathy and occult sciences, wrote a work published 
posthumously in 1943 that made the hair of Aristotelians stand on 
end: Aristotle, or the Treason Complex.1 This work, arguing that 
Aristotle’s life was a series of betrayals, of Athens, Plato, Philip of 
Macedon, Alexander the Great, deserves better than the contempt 
with which it was received by historians of philosophy. Allendy’s 
more or less psychoanalytic analysis of the love triangle he believed 
to have discovered between Aristotle, Hermias—tyrant of Atarneus 
in the Troad, Aristotle’s host and coworker—and Pythias, who is 
sometimes presented as Hermias’s pupil, whom Aristotle married 
and with whom he had a daughter, can seem a little quick, 
arbitrary, and based on slender evidence. But it deserves better than 
the shoulder shrugs that it has gotten. Anyway, it is neither 
forbidden nor useless to ask about Aristotle’s bisexuality, provided 
that we keep in mind the paucity of our documentation on the 
subject. The crucial question would be, how can we make a causal 
connection between Aristotle’s unconscious properties of the libido 
that we might eventually detect and the theses supported in the 
Aristotelian corpus? 

But perhaps this “treason” of Aristotle is a dramatized image of 
that which I mentioned in the introduction of this book, and which, 
in the course of my work on Aristotelianism, seems to me more and 


more pregnant for one who reads Aristotle today: the Stagirite 
separated himself, on fundamental points, from a kind of consensus 
that delimited Greek thought from the Presocratics until the end of 
antiquity. I tried to show that in my work on his political thought. 
Two examples: for Aristotle, it is a “deep structure,” to speak like 
Noam Chomsky, that explains that human beings live in a society, 
reproduce themselves, and engage in slavery, and not their needs; 
for him it is also the case that sedition (stasis), which was in the 
eyes of all Greeks the worst of calamities that could befall cities, is 
in fact a normal state of affairs, sometimes even welcome, for the 
political body. 

Here I have presented some fundamental points; I will remind 
you of two. First, Aristotle was the only ancient thinker who did not 
offer a description of the coming into being of the universe and its 
parts. Friedrich Solmsen is the one who has given the liveliest 
picture of this Aristotelian cosmology without cosmogony. Next, 
Aristotle, who like all ancient thinkers thought that the universe is 
perfect, gave this perfection an image that we might call flickering. 
And that is truer for living things than for other beings in the world. 
Aristotle often expresses his admiration for the ingenuity with 
which Nature has worked with various animals, but, on the one 
hand, there is no general plan of the animal world, because there is 
no discernible design behind the extraordinary blossoming of living 
forms, and on the other hand, the perfection of each species 
(because each species needs to be perfect if it is part of a perfect 
universe) is in a way negative: negative and unfavorable traits that 
endanger a species need to be sufficiently counterbalanced by 
positive and useful traits so that this species can fulfill the 
fundamental condition of every living species, which is to be able to 
survive forever. 

So, there is no final cause of the proliferation of animal forms, 
no need for Nature to actualize all these gigantic potentialities, nor 
of a scala naturae exemplifying a climb toward perfection. Even 
more, the balance and harmony of the animal world are seen as 
accidental. One may seek it inside each species and at the level of 
species to each other. In these two domains, the traditional forms, 
that is, non-Aristotelian, of teleology attempt to discover the 
harmony behind an apparent disorder, and a higher purpose behind 
the apparent anarchy that seems to rule between species. The very 
idea of an irreducibly harmful situation or characteristic (we need 


to say “irreducibly” because one of the leitmotifs of this kind of 
thought is that evil is acceptable when it serves a higher good), or 
even simply useless is, from that perspective, unacceptable. 
Furthermore, this kind of teleology, which one finds from Plato to 
Leibniz, simultaneously addresses disorder in the natural world, and 
even more so, the realm of moral good and evil. This last point does 
not appear in Aristotle. 

But, in Aristotelian zoology, one certainly does find analyses 
that could contribute to one of the schemas of one of the kinds of 
teleology noted earlier. For example, it’s bad for the ability to walk 
for raptors to have curved talons, but they get a more important 
and even decisive good from that, since without claws they would 
not be able to feed themselves. There are two ways to read the 
example of the little fish. One might think that the presence of 
sharks and other gluttonous predators is purely and simply bad for 
the little fish, and their fecundity is in no way a superior good, but 
a response to an evil; but one might also figure that the presence of 
sharks is an evil for the sake of a superior good, namely, to allow 
the survival of the little fish, because if the predators were to 
disappear, the fishes’ fecundity would result in their becoming too 
numerous for the insufficient resources. That’s what hunters call, in 
excusing their carnivorous tastes, the regulation of species. If what 
we have tried to establish is correct, it’s the first reading that is 
Aristotelian, because in the second, Nature would be using some 
species, sharks, dolphins, and others of that kind, for the safety of 
another group, that of the little fish. But we have seen that since the 
species is at the strategic level of Aristotelian zoology, that prevents 
thinking that one species exists for the benefit of another: even of 
gazelles we cannot say that they exist for the sake of the lions, or to 
put it another way, Nature has distributed lions in such a way that 
they eat gazelles, but she has not distributed gazelles in such a way 
that they will be eaten by lions. 

I have tried to show that the anthropocentric teleology that 
thinks that animals, along with other beings in the world, are there 
to provide benefits to human beings cannot be attributed to 
Aristotle. For that to be the case, among the organic arrangements 
that characterize the horse, there would have to be traits like 
rideability and edibility by human beings. But as we have seen, the 
original nature of horses is to be wild animals, which have been 
converted to modes of transportation and chevaline steaks by 


human industry. There is no equivalent in Aristotle’s animal world 
to the story in the Gospel of Judas that explains to us that the 
terrible sin of Judas served a superior good, since without him, 
there wouldn’t have been any salvation. Or rather, a schema like 
that could exist, but in the domain of human practice, that is, 
ultimately, politics. I think that I was able to find a schema of this 
kind in the case of natural slavery:2 the evil of slavery finds a 
superior utility in the fact that, by relieving a free and virtuous man 
from his material tasks and allowing him thus to engage in politics 
and philosophy, the slave, who is naturally unable to engage in 
these activities (otherwise he would deserve to be a master), 
participates, at the cost of the disagreeable aspects, for him, of a 
servile life, in the actualization of a superior good, like the Christian 
saint who endures the worst suffering in order to bring about God’s 
obscure designs. 

To come back to the central place that Aristotle gives to 
species, it has many consequences, but we first need to note that 
Aristotle does not justify this position. So, we need to look at it 
hypothetically. Because it is not incongruous to ask why it’s that 
way, provided that we correctly locate the level at which this 
question is asked, and thus the level where an answer may be 
expected. In fact, it is hardly possible, anyway for me, to derive this 
Aristotelian tropism from a particular direction of profound 
historical tendencies in the Hellenic world, or from the fallout of an 
Oedipean feeling that Aristotle entertained toward Plato. In 
contrast, it seems to me fruitful to include Aristotle’s zoology 
among those that one might call “biologies of diversity,” where, no 
longer any surprise, it joins other theoretical constructions like that 
of Cuvier. 

From that point of view, Plato and Lamarck are, as one says, on 
the other side of the fence, in that they see in animal diversity itself 
a mark of perfection, one that leads them to the claim that the 
animal world is complete, synchronically for the one, diachronically 
for the other. We may speak, with the expectations we have seen, of 
the intention of Nature that makes use of a material given, for 
example when she gives several stomachs to beasts with horns. But 
animal diversity does not, for Aristotle, derive from any intention of 
this kind: it’s just a fact. To be sure, there is an analogical unity of 
functions in all animals: they all digest and reproduce, and some of 
them also move around, but it’s impossible to deduce the existence 


of a tiny octopus or an axolotl by an analysis of these functions. The 
fact that axolotls exist is beyond explanation to the same degree as 
the fact that, for Cuvier, there are four branches, and not either 
three or five, all subject to common functions (of which the most 
basic is that of the nervous system), that can be included in a 
comparative anatomy, that is, that are analogically identical. The 
sign of a real biological thought is present there. Not that Lamarck 
and Etienne Geoffroy Saint-Hilaire weren’t real zoologists. Saint- 
Hilaire had real Aristotelian affinities. But some of their teachings, 
evolutionism for Lamarck, and the unity of a general plan for 
animals for Saint-Hilaire, were a sign of a metaphysical and/or 
ideological contamination in their research; I would be prepared to 
argue, without doing that here, that contamination holds true, in 
one way or another, of all scientists. 

I believe that I’ve been able to show that this winds its way 
through the Aristotelian zoological corpus, and it does that walking 
on two legs. Aristotelian teleology, which is applied primarily 
because more completely to animals, is, we have seen, the spinal 
column of Aristotelian zoology, and, as Allan Gotthelf has 
demonstrated, that does not attain the depths of prerational or 
mythic thought, which Gotthelf shows by the isomorphism that he 
discerns between Aristotle and Darwin. This teleology is deployed 
primarily in the two great zoological treatises, the Parts and 
Generation of Animals. But the teleological framework of a work like 
the Parts of Animals, even if it certainly rests on general theses that 
one should rather think of as principles than as laws (Nature always 
brings about the best, does nothing in vain, etc.), does not really 
produce its results except at the level, or mainly at the level, of the 
species, as we have seen. It is not without interest that it goes the 
same for Cuvier, for his two great laws that structure his zoology, 
the law of organic correlation and the law of subordination of 
characters, do not function completely except at the level of species. 
But with the History of Animals, the other leg of Aristotelian zoology 
(either second or first), we see Aristotle accounting for diversity in 
itself. The indispensable rehabilitation of this disrespected treatise 
has been proposed in this volume only as a program, one that needs 
now to be accomplished. It’s worth remembering that Cuvier 
regarded the History of Animals as the most representative treatise 
of the Aristotelian science of living things. 

In fact, we may say that for Aristotle, the animal world is 


delimited on two sides. First, by the rigidity of the system that we 
call physiochemical laws, which no worldly reality can possibly 
ignore. But, as we have just recalled, animals are also subject to 
what may be called teleological pressure, which brings it about that 
each species is perfect, in the sense of this term that we have 
defined. But, although the first constraint is applied universally, the 
teleological framing of the living world includes lacunae of several 
kinds. There are, in the first place, “badly made” animals, like the 
axolotl, which is a sort of extreme case of an animal that has 
disadvantageous traits. In fact, we have seen that these are not all 
of the same kind: there are properties that harm the animals that 
have them, but are ultimately more useful than harmful (thus the 
claws of raptors are bad for walking, but provide decisive assistance 
for survival); but there are some traits that are simply harmful, like 
the antlers of stags. We can say two things about these traits: (a) 
that they are often compensated for by other characteristics (thus, 
speed for the stags), and (b) if they are not, they don’t have such a 
potential for harm that they put the survival of the species in 
danger (small octopuses survive with one rank of suckers on their 
tentacles). One might think that the axolotl is itself a kind of 
generalization of this marginal malfeasance, but we should at the 
same time assert that according to Aristotle the axolotl generally 
overcomes these huge disadvantages; that is, in very unfavorable 
conditions, it succeeds in exercising its vital functions so that its 
species is everlasting. 

But there are also, as emphasized earlier, some exceptions to the 
laws regulating the animal world, and we should return to them 
just a little. In the first place, we need to emphasize that these 
exceptions can only be in relation to teleological rules, because in 
no case can the laws of material nature hit any snags. However, we 
will see that things are less simple, when we return again to the 
example of female bears (and female panthers too, but we’ll leave 
those to one side). 

So, female bears are more courageous than male bears. 
Obviously, the courage of female bears does not threaten the 
survival of the species, but it contradicts a general rule of the 
animal world that is explained as much teleologically as 
mechanically, and is, on its mechanical side, the application to the 
animal domain of a sort of general law of nature. Mechanically, a 
male is hotter than a female, which comes from the conditions 


under which he was conceived by his parents; but having, as a 
result, a hotter blood, he is necessarily more courageous than a 
female. We don’t see, in Aristotle’s texts, that he saw any sort of 
special conditions that would bring it about that such and such a 
female would be more intrepid than such and such a male; that’s 
certainly the case for human beings. According to the general 
schema that articulates mechanism and finality, this state of affairs 
is useful to the species because it introduces a division of labor 
between the sexes: for males, relationships, often violent, with the 
external world, for females, the care of offspring. It’s a matter of an 
anthropomorphic projection applying to the animal world the ultra- 
sexist ideology of the ancient Greeks, and runs contrary to the most 
superficial observation of the animal world, to the extent that one 
finds in it examples of bellicose females and cowardly or 
uninterested males. So, one cannot see how the female bears can be 
more courageous than the male bears without contradicting the 
Aristotelian theory of the sexes. We are at the point of an 
unraveling of the determinism that is the basis of all rationalism. 
Because if the male is not hotter, and the heat of the blood does not 
give more courage, that doesn’t contradict only the intention of 
rational Nature, but even goes against the laws of material nature. 
Are the female bear embryos hotter than male bear embryos, and if 
so, why? 

The example of the courageous female bears goes further than 
a badly controlled diversity: the fundamental fact that we have 
discovered, and which has remained largely unnoticed, is that 
animal diversity overshadows the explanatory frame on which 
Aristotelian zoology, and all Aristotelian natural science, is based. 
It’s not only a matter of facts left unexplained because we still lack 
necessary observation—Aristotle indicates that that is the case for 
the reproduction of certain fish—nor is it a matter of differences 
that we can more or less think of as inexplicable, like different 
colors, sizes, looks, of various small birds: it’s one of the facts that 
are set aside, because they don’t fit into what Aristotle thinks of as 
the science of living things, and the courage of female bears is one 
of those facts. We can, however, assume that he could have fit a 
case like that of the courageous female bears into an explanatory 
scheme as he did, in a way that is not entirely clear to us, for the 
earthy matter of horns that directs itself “by necessity” upward. 
There too, Aristotle shows himself to be more “positive” than 


“metaphysical,” to use the Comtean sense of these words. It would 
have been too uncomfortable for a truly metaphysical thought to 
leave behind these she-bears, so courageous, for no reason. 


Similarly, we have given Aristotle positive marks for not having 
asked himself questions that he would have been unable to answer, 
even partially, like that of the origin of the universe. But we can, on 
the other hand, blame him for having been the only thinker of the 
ancient world, and in fact right to the twentieth century, to not 
have had any inkling of the principle of entropy at the scale of the 
universe, or at least for the sublunary world. On that topic, one may 
reread the passage from Lucretius quoted at the end of the last 
chapter. There are several ways to respond to this complaint. First, 
we should remember that one ought to not judge ancient theories 
according to their more or less great distance from the results of 
modern science, and that is why, in contrast to what Balme says, a 
passage that is “truer” about the brain of octopuses is not 
necessarily posterior to a passage that is more “false.” Secondly, the 
way that other philosophers have evaded the problem of entropy is, 
one may say, magical, since they all suppose that that world, having 
aged and degraded, rediscovers a new youth on the occasion of an 
ekpyrosis or a new atomic combination occurring by chance. 
Finally, if contemporary cosmogony teaches us that the universe 
came into being about fourteen billion years ago, on the occasion of 
the Big Bang, that does not prevent us from asking what there was 
before the Big Bang, even if that “before” is itself an obscure notion 
for designating a state in which the world, and therefore time, did 
not exist. That’s a matter of metaphysics or religion, but science, for 
the moment, claims that that question is outside its purview. 
Aristotle’s approach is thus more economical, and for that reason, 
“more scientific” than that of his competing cosmogonists. 

This Aristotelian conception of a cosmos permanently identical 
to itself was Christianized, especially in the West, by first-rate 
theologians like Augustine of Hippo and Thomas Aquinas. One may 
even think, when one reads for example Aquinas’s De Aeternitate 
Mundi, that the creation from all eternity, as a concomitant effect of 
its cause of a (relatively) perfect world that is thus immutable, 
would be, for Thomas, more in agreement with divine omnipotence. 
Thus, Christian thinkers were able to break with the naive 
conception of a creation occurring after a period in which only God 


existed, a conception that was still that of Philoponus, for example. 
Thomas Aquinas did not, however, have the audacity to think of a 
world without miracles, as Spinoza did. For Spinoza, the need for a 
miracle in the world would reveal an imperfection in this world, 
and thus of God.3 Perhaps that helped bring about the domination 
of the Aristotelian picture of the world in the medieval Latin West, 
even though Aristotelianism had, before the scholastic turn of the 
thirteenth century, a very reduced standing in the West. It’s always 
the world of Aristotle that Galileo attacked, and even ridiculed as 
“simple-minded.”4 It didn’t go that way for the zoological corpus. 

From the ninth century in Islamic lands, and in the thirteenth 
century in the Latin West, Aristotle emerged as the representative of 
the most advanced Greek science, apart from mathematics.s This 
made it simultaneously a corpus to critique and a stage to surpass, 
as the example of Galileo shows. Aristotle’s zoological treatises were 
known to the Arabs, translated into Arabic and then into Latin (see, 
for example, Albertus Magnus’s paraphrase in his De Animalibus). 
Why then was Aristotle’s zoological corpus enthroned in the blue 
like a sphinxes not understood for more than twenty centuries? In 
antiquity, after Theophrastus and his great botanical treatises, there 
was never a zoologist, in the sense of an author proposing an 
explanatory and functional approach to the animal world. I 
expressed earlier the perplexity Pliny the Elder’s reference to 
Aristotle provoked, and I will say nothing about the most important 
Greek work on animals after Aristotle’s, the treatise Hepi Zwwv 
TS.othns, “That Which Is Peculiar to Animals,” by Aelian, a 
disorganized collection of facts and anecdotes about various 
animals. We will also say nothing about the subtle works of 
Plutarch or Porphyry that refer to animals to introduce 
philosophical and/or moral questions, for example, comparing 
animal intelligence to human intelligence. In taking that road, they 
simply turn their backs on Aristotle. 

The only area in which Aristotle’s zoology survived, that is, 
where the texts of Aristotle’s zoological corpus were studied from a 
theoretical point of view, was medicine. Alexandrian medicine was 
fundamentally Aristotelian in its anatomical and physiological 
explanations,7 but the one for whom the comparison to Aristotle 
makes most sense, first of all, in contrast to earlier physicians, 
because we have many texts, is obviously Galen. In the vast Galenic 
corpus that has come down to us, it is the treatise De Usu Partium 


that is most useful. Without making a complete study of this work, 
which would be a large project, we can note some similarities and 
differences with Aristotle’s work. 

This long work (it takes up a volume and a half in the Kiihn 
edition), which exhibits all the formal faults that readers of Galen 
know well, notably his verbosity and arrogance, has, I believe (but 
not all Galen specialists agree), a profoundly Aristotelian structure. 
Charles Daremberg, a preeminent historian of medicine, especially 
ancient, and translator of this treatise along with other works of 
Galen, is certainly right to translate the word xpeia in the title as 
“utility” rather than “usage,” as some previous translators had done, 
thus giving the French translation the title De l’utilité de parties du 
corps humain.s One of the leitmotifs of the work is the distinction 
that must be made between the “utility” (ypeia) and “function” 
(€vépyeta) of the parts, that is, taking account of their “activity” 
(€pyov). Galen reminds the reader several times that the best 
method consists of analyzing the function first, and one ought to 
not proceed to the “utility” before having correctly determined the 
function, that is, before having surmounted objections to his view. 
Because, for the hand, the function is obvious, it is prehension, but 
it’s not so easy for “the functions of arteries, nerves, muscles, 
tendons” (1.16, III, 45, 1K). But the analysis of function presupposes 
the determination “of the temperament, for it is the temperament 
that is responsible for the characteristic essence of the parts. For the 
nature of the body is determined by the commingling in a certain 
way of the hot, the cold, the dry, and the wet” (I, 9, III, 26, 3K; 
May, 80). As far as the study of functions is concerned, sometimes 
Galen sends the reader to some of his specialized treatises, like On 
the Movement of Muscles (cf. 1, 19, III, 68, 1K). This kind of research, 
writes Galen, “is about natural problems” (THv @volKd)V EoTL 
mpOBANUATwWV, VII, 22, Ill, 607, 13K). That’s an Aristotelian 
architecture, combining mechanical and final causes. 

The most obvious difference between Aristotle and Galen is 
that the De Usu Partium is a treatise on “the utility of the parts of 
the human body,” as the Greek title of the work and the first 
sentence of the epilogue (XVII, 1, IV, 346, 1K) tell us, hardly 
surprising, since Galen is a physician, writing a treatise on 
medicine, while Aristotle is a naturalist, constructing a comparative 
anatomy. We can discern in the background of Galen’s text a 
number of thorough investigations, results of animal dissections and 


vivisections, and we can only mention some examples of the 
progress that had been achieved since Aristotle (the movements of 
the limbs are due to muscles, Galen has abandoned Aristotelian 
cardiocentrism, the nerves have been clearly identified, etc.), 
progress that Galen is not a little proud of... But this difference 
itself has its limits, as we can see from passages like this one: “It is 
not my intention to discuss the number of stomachs in ruminants or 
the stomach and other instruments of nutrition in each species of 
animal; for Aristotle has excellent treatments of them all.o If life 
were not too short for the investigation of the noblest subjects, 
perhaps some day I should supply what remains [to complete his 
observations] in this field” (IV, 17, Il, 328, 11K; May, 238). 
Elsewhere, Galen proposes, with his usual modesty, “correcting” 
Aristotle’s zoology when he has the time (XIV, 3, IV, 145, 4K). And, 
in fact, we find in Galen, especially in the De Usu Partium, many 
allusions, possibly with a sense of regret, to comparative anatomical 
research, or at least to comparative medical research. Thus, at III, 2, 
the assertion that since nonblooded animals are colder, they lack 
the necessary force to have strong limbs, in their case compensating 
for the smallness of their limbs by their number. With this remark, 
he casually adds, “We find in Aristotle a long and beautiful 
discussion of the difference presented by bloodless animals” (III, 
177, 12K). 

Yet nevertheless, Galen’s project is far from being that of 
Aristotle, because, in a word, Galen does not put together a biology, 
that is, a study of that which one would later call “animal 
economy,” combined with taking account of the diversity of 
animals. For that it was necessary to wait for Cuvier. It’s all the 
more remarkable given that Galen obviously knew Aristotle’s 
zoological corpus very well. From the angle of two structurally 
related attempts, one may see that the Aristotelian theoretical 
project is not adopted by Galen in at least two respects. First, in 
Galen, teleology mutates into a radical form. Aristotle’s “flexible” 
teleology, which calls “the better” that which allows a species to 
survive forever, or in other words, that which suffices for attaining 
the perfection that permanence represents, is presented this way by 
Galen: “Come now, let us investigate this very important part of the 
man’s body [the hand], examining it to determine not simply 
whether it is useful or whether it is suitable for an intelligent 
animal, but whether it is in every respect so constituted that it 


would not have been better had it been made differently” (I, 5, III, 
9, 4; May, 72). Galen has just invoked, in the epilogue to the work, 
“an intelligence endowed with an admirable power [that] hovers 
over the earth and penetrates it everywhere” (XVII, 1, IV, 358, 11K) 
and speaks of a “perfect theology” (IV, 360, 13K). We are far from 
the admirable flourishing of Aristotle’s animal world, its gaps, 
lacunas, and questions not addressed. 

Nevertheless, we need to note in Galen some sketches, as it 
were, of Aristotelian procedure, consistent in analyzing how nature 
deals with negative traits in living things with countermeasures. 
Thus, after his explanation of the fact that the intestine is “so long, 
so narrow, so twisted” (which is because it is pierced all along by a 
great number of pores that permit the assimilation of food, an 
explanation that he offers on the authority of Plato), Galen, 
repeating without crediting him an analysis by Aristotle, remarks 
that “all animals whose intestines are not coiled but extend straight 
from the stomach to the fundament are greedy, gluttonous, and 
forever engaged in taking nourishment, like the plants” (IV, 17, II, 
328, 3K; May, 238). This imperfection of certain animals allows us 
to finish what we have just been talking about and, at the same 
time, bring up a second example of the divergence between 
Aristotle and Galen, the way they treat animal diversity. In the very 
next sentence, in fact, Galen attributes to Aristotle the scala naturae 
that we have been denying him: “But Aristotle has an excellent 
discussion of these matters, saying among other things that Nature, 
diverging gradually from her custom in creating plants, makes one 
animal after another, each more perfect than the preceding, until 
she comes to the most perfect of all, the one that is the theme of my 
present discourse” (IV, 17, Il, 328, 7K; May, 238). From which it 
appears that only the human being is perfect, and that, as a 
consequence, the other animals have to cope with their 
imperfections such as having a straight intestine. Nevertheless, 
there is in Galen—and how couldn’t there be?—the recognition of a 
sort of relative perfection, at least on certain points. Thus, after 
having dealt with, in an Aristotelian manner, the way fragile organs 
are protected in bipeds and quadrupeds, he writes: 


For since animals do not have hands and cannot reason as 
man does, they must interpose something else to protect 
the abdomen and thorax, and compensate for the natural 


weakness of the parts contained there. Hence it is better 
for all animals supplied with blood, other than man, to be 
quadrupeds and for the bloodless animals to have many 
feet. Conversely, it was better for man to be biped, because 
unlike the other animals he does not need the advantages 
resulting from a larger number of legs and would be 
handicapped in many ways if he were not a biped. CII, 2, 
Ill, 178, 14K; May, 159) 


On this point too, Galen has joined the ranks, agreeing with all the 
other ancient philosophers: animal diversity is nothing but several 
ways in which animals have degenerated in comparison with man. 
Thus, for the question raised earlier of the twisted path of the 
intestines, Galen, as we say, relies on Plato, and that can only be to 
this passage in the Timaeus: “[The gods] have wound the intestines 
around in coils to prevent the food from passing through so quickly 
that the body would need more food too soon, which would make 
human beings insatiably voracious, and thus the human race would 
be unsuited for philosophy and the cultivation of the Muses, unable 
to obey that which is most divine in us” (73a). Like everyone else, 
at least until the Middle Ages (just read Albertus Magnus’s De 
Animalibus), Galen considered animals to be curious beasts that 
need not be studied in any detail except in the framework of an 
apologetic argument, to praise the excellence of Man and/or God. 
Everyone else, except Aristotle. 


1. English title: Treason Complex, translated by Ruth K. Siler, published in 
1949 by Social Science Publishers. 


2. Cf. Pellegrin, L’Excellence menacée, 133-160; Endangered Excellence, 116— 
142. 

3. Spinoza, Tractatus Theologico-Politicus, chap. 6. 

4. In his Dialogue Concerning the Two Chief World Systems, the Aristotelian 
picture of the world is defended by Simplicio. 

5.We must not forget the uninterrupted Aristotelian tradition in 
Byzantium. 

6. Translator’s note: This is an oblique reference to a line in a sonnet by 
Baudelaire: “As an unfathomed sphinx, enthroned by the Nile.” Baudelaire, 
“Beauty.” 


7. Cf. Staden, Herophilus; Vegetti, “Entre le savoir et la pratique”; Pellegrin, 
“Ancient Medicine and Its Contribution to the Philosophical Tradition.” 


8. The now-standard English translation, by M. T. May, has the title Galen 
on the Usefulness of the Parts of the Body. 


9. May refers to History of Animals 8.1, 588b4—23 here. 
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In Animals in the World, renowned Aristotle scholar Pierre Pellegrin attempts to 
demonstrate that Aristotle, by proposing an original version of natural perfection, 
opposes the whole of the Greek tradition. Nature is perfect, not only in its 
harmony of a complete and well-organized whole, but also because it brings 
together functionally perfect individuals. 


“In this collection of five essays on topics he considers crucial, Pellegrin presents 
the results of decades of work on Aristotle’s understanding of living things and 
on Aristotle's place in the history of biological and medical thought from antiq- 
uity to the present. With the biological works making up a quarter to a third of 
the corpus, Pellegrin’s interpretations of the language, concepts, and arguments 
in these works turn out to enlighten the whole. The items covered range from 
final cause and necessity, in living things and in the cosmos at large—where 
Pellegrin argues that Aristotle rejects both intentional teleology of the Timaeus 
variety and an exclusive Presocratic mechanism as instruments for explaining 
cosmic order—to the relation of the abilities and organs of living things to one 
another, which Pellegrin finds in Aristotle's treatment of animal and plant life. 
While keeping the Aristotelian text clearly in focus, the author engages at length 
with other major figures who have contributed to the biological turn. Preus's 
readable translation of the author's recent Des animaux dans le monde brings an 
original and challenging statement of Pellegrin’s views to the English-speaking 
public and will be informative for scholars in the histories of philosophy and 
science alike.” 

— John J. Mulhern, University of Pennsylvania 
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